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CHEMICALS 


Control samples in an unending string, shipment samples at frequent 
intervals require a continuous supply of chemical reagents of knows 


quality 


Such are “Baker's Analyzed” C.P, Chemicals and Acids. Each bottle 
carries on its label an analysis that states the nature and amounts of im- 
purities as determined by our Analytical Laboratory 


With this data right on the label, the metal mining chemist knows 
exactly what to expect from his reagents “Baker's Analyzed” Nite 
Acid, Sulphuric Acid, Zinc Oxide and Potassium Permanganate, of 
known and stated purity, permit an accurate Volhard deterr a of 
= Manganese. Likewise, in his iron determinations, the purity of 
te, Py) “Baker's Analyzed” Stannous Chloride is a helpful factor, and » 


t-- 0. om Silica determinations, he finds Baker’s Hydrofluoric Acid a decided amet. 
te "°t ppt. by HS 
Othe, easeeee” The metal mining chemist will find “Baker's Analyzed” chemicals 
". Metals (ag Pb) + ‘ an fom 
— eam widely distributed. More than sixty chemical jobbers carry large 


BY One Chee f~ 








stocks for prompt shipment. 





J. T. BAKER CHEMICAL COMPANY 
Phillipsburg, N. J. 


New You Philadelphia Oncoge 


ECIFY AND INSIS PON 


“Baker's DUR YAS 
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EDITORIALS 





Maintaining Productiveness 


HE proposal to have unemployed chemists use their chemical knowl- 

edge efficiently in laboratories instead of wasting it in despairing 
idleness is the newest constructive thought of Mr. Frank G. Breyer’s 
unemployment committee. If this scheme can be carried out, it will 
have even more far-reaching results than the primary aim of saving 
from starvation those chemists who are now out of employment. There 
ought to arise chemical discoveries important enough to convince even 
the public of the need for a permanent scheme for stabilizing research 
during periods of industrial inactivity. 

As in all cases where sound theories are put into practice, the plan 
as proposed by Mr. Breyer faces some obstacles. Cost of chemicals, 
often a large factor in research, will have to be kept down. The prob- 
lems assigned must be those which can easily be carried on by a suc- 
cessor when the unemployed chemist is able to get a job. Research 
will need to be broken up into subdivisions which will provide work 
for those chemists not qualified for pure research. 

The college professors deserve credit for offering to direct this work— 
a large item of additional effort for the busy department heads of such 
colleges as are large enough to have additional laboratory facilities. 
With this spirit of helpfulness, the difficulties undoubtedly will be over- 
come. The unemployed chemists will again be occupied, the entire 
reservoir of scientific knowledge will become available for use in produc- 
ing human goods, and perhaps there will arise a permanent scheme, 
based on the success of the temporary plan, which will make future 
emergency committees unnecessary. Chemists cannot go on hoping 
that the proper man will arise to take care of every crisis. The life 
of a democracy depends upon the setting up of machinery which does 
not depend upon the existence of one man—or even upon the altruism 
of a group of college professors. 

During the war the chemical industry was coordinated to save the 
life of the nation. Eventually all industry will be coordinated merely 
because increased production is a good thing, even in peace time— 
whether under the world controllers of Mr. Aldous Huxley's Brave New 
World or under the dictatorship of some future Mussolini. 
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A central planning board to keep both chemist and industry informed 
will do much to prevent the overproduction in specific fields which has 
led to such unbelievably bad economic thinking about production in 
general. It is a little hard to see what organization ought to take the 
initiative in devising such a planning board; but the American Institute 
of Chemists certainly ought to think about it. 


Industrial Waste 


LEADING industrial executive has said that salesmanship is nine- 

tenths footwork and one-tenth headwork, a statement which indi- 
cates the shocking waste in commercial life. In Russia people waste 
their time standing in line; in America they waste it going from house 
to house. 

Are chemists guilty of a similar waste of their productive ability? 
Certainly they are when they have to go from company to company 
to sell their services—with resultant large gaps during which their 
services are not used at all. Moreover, the loss here is greater than 
appears from mere mathematical calculation of the time spent in these 
non-productive activities. Even when he is employed, the chemist’s 
value is impaired by the knowledge that he will be forced to go through 
a long, hard, and possibly unsuccessful hunt for a job if he is discharged. 

The theory has been, of course, that this knowledge is an incentive 
to do good work; but recent data have not indicated that fear increases 
production. Universalized cost figures on Ford production show that 
the highest-paid workers produce most per salary unit. Even the 
theory that writers must starve in a garret to produce art has been 
badly shaken by the depression. Editors and literary agents report 
that writers caught in financial difficulties have not been spurred to 
produce more and better literature. They have not even been able to 
turn out work up to their usual standards. In many cases they have 
fallen below the margin of salability. 

A chemist who is worrying about the unemployment problem is not 
a chemist who can devote his mind whole-heartedly to the chemical 
job before him. There is real need for a central employment bureau 
which will make chemical mobility a fact. Salesmen walking from 
house to house, chemists going mentally from company to company 
in search of a job—both represent wasted productive power, a loss to 
the community and a still greater loss to the chemist. 
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Start in Philadelphia 


ME HOWARD STOERTZ’S article in this issue of THe CHEMIST, on 

the work of the Philadelphia Technical Service Committee, de- 
scribes an employment bureau which, even in its present restricted 
area, has all of the features a national bureau ought to have: personal 
contact with employers, publicity service, and economic research to 
determine the supply-demand situation in the technical profession for 
the future as well as the present. 

Especially encouraging is Mr. E. H. Ocker’s statement that one of 
the objects of the committee is to “gather such information concerning 
the labor market for these men, and the available supply of these men, 
as will enable the various professional groups to guide the public in the 
selection of vocations, and advise the professions of their chances for 
development.’’ Only a national coordinating body can prevent the 
overproduction of chemists and provide intelligent data for legislation 
designed to prevent the undersupply of chemical jobs. 

Under a /atssez faire system, we have no reason to think that the 
chemical profession in this country will not sink to the position it occu- 
pied before the war. The Tariff Act of 1922, the public-spirited educa- 
tional program of The Chemical Foundation, and such isolated drives as 
Mr. Firestone’s campaign against the Stevenson Act stand between 
American chemists and the government-stimulated competition of 
European countries; but already the U. S. Bureau of Commerce reports 
that Germany has supplanted the United States as the chief source of 
chemical supplies for Brazil. 

The work of the Philadelphia committee has been made possible 
through the cooperation of the State of Pennsylvania. A national 
bureau would be more efficient, since most companies carry on their 
activities in more than one state; but in the meantime, the Pennsylvania 
experiment will be watched with interest by all chemists—and it ought 
to be assisted in every possible way by those chemists who are in a 
position to help. 
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The Pennsylvania Plan 
By Howard Stoertz 


The work of the Technical 
Service Committee. Economic 
features possible because of the 
cooperation of the Pennsylvania 
Employment Commission. The 
nucleus of a national organiza- 
tion? 


OST of us are belatedly beginning to realize that the depression 
M is a thing of grave and increasing concern. The technical 
man in general, and I believe the chemist in particular, lacks 
a real understanding of the economic problems of his associates. He 
may know all about costs of research or manufacturing costs, and has 
developed a fine spirit of cooperation in the production of a complete 
chemical literature; but too often he is entirely unaware of the economic 
plight of his less fortunate brethren. His shell remains intact until he 
himself, because of some merger or a curtailment of production costs, is 
dumped upon the market. This is such a new experience that he gen- 
erally has little knowledge about how to handle the problem, and de- 
pends largely upon his own efforts to sell his skill and experience to a 
purchaser. 

This procedure functioned tolerably well when there was a good 
market for technical skill, training, and experience, but where is that 
market today? It has not ceased to exist, but is obviously much 
more difficult to find; and only highly organized and persistent effort 
can hope to ferret out opportunities for the technical man hunting a 
job. 

Such organized and persistent effort is being made, but to be successful 
must have the united backing, both moral and financial, of all technical 
men—including those of us who perhaps too smugly think we are immune 
to the depression. 

In the May issue of Tue Cuemist, Mr. Frank G. Breyer, chairman of 
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the Committee on Unemployment and Relief for Chemists and Chemical 
Engineers in the metropolitan area, discussed the progress made in re- 
lieving the situation in the vicinity of New York. The Philadelphia 
area has a somewhat similar organization, intended not for the chemist 
and chemical engineer alone but for all technical men. 


HE Philadelphia Technical Service Committee was inaugurated 
largely through the efforts of Mr. C. E. Billin, secretary of the 
Engineers’ Club of Philadelphia. It not only aims to alleviate the hard- 
ship of the existing situation, but also hopes to establish a permanent 
employment service for technical men, free of charge to either employer 
or employee. The committee is sponsored by the Engineers’ Club, and 
is also associated with the State Employment Commission of Pennsyl- 
vania. It is backed by all the leading technical societies about Phila- 
delphia, including both the Philadelphia Section of the American Chemi- 
cal Society and the Pennsylvania Chapter of the American Institute of 
Chemists. Mr. Eugene F. Cayo, chairman of the Pennsylvania Chapter, 
has been especially active in bringing about the cooperation of the 
various chemical forces. 

The State Employment Commission has lent the full-time services of 
Mr. E. H. Ocker, who has been acting as employment manager of the 
Technical Service Committee. In one of his reports, Mr. Ocker points 
out that the object of this committee is not only the establishment in 
Philadelphia of an exchange between the employers of professional tech- 
nical men on the one hand and the supply of professional technical men 
on the other hand, but also to “‘gather such information concerning the 
labor market for these men, and the available supply of these men, as 
will enable the various professional groups to guide the public in the 
selection of vocations, and advise the professions of their chances for 
development.” ‘his is a rather new and ambitious form of activity for 
an employment exchange, and entails much research to determine 
economic conditions and the future economic trends of the various tech- 
nical professions. 

The managing director of the Philadelphia Technical Service Com- 
mittee is Mr. Renshaw Borie, formerly plant engineer of the R. C. A.- 
Victor Corporation. The interests of the various affiliated societies are 
taken care of by a council, the chemical members of which are J. E. 
Chapin, W. R. Gerges, J. W. E. Harrison, and E. F. Cayo. Mr. Cayo 
has also appointed a Welfare Committee for the Pennsylvania Chapter 
of The American Institute of Chemists; and there is likewise a coordinat- 
ing committee for chemists and chemical engineers. 
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The employment manager is executive head in charge of all employ- 
ment activities. He has two trained assistants who classify and register 
applicants, file application forms, and assist in the correspondence per- 
taining to employment negotiations. The employment manager is also 
in charge of recruiting volunteer help from among the applicants regis- 
tered for employment. He conducts weekly meetings of these appli- 
cants, not only to recruit volunteers but to keep applicants informed of 
the progress of the Committee's activities. 


NOTEWORTHY feature of the placement activities is the effort 

being made to coordinate this service with a similar service in other 
cities. A system of clearance has been developed with the Engineering 
Employment Bureau of New York, the Engineering Society of Pitts- 
burgh, and the Engineering Society of Wilmington, Del. The employ- 
ment service furnishes employers with consultation service in job speci- 
fications; and field workers are directed to determine the various types 
of jobs available in the plants visited. 

There is also a field supervisor, who directs a persuasive, persistent 
campaign among employers, pointing out the advantages of the service, 
and securing their cooperation. An astonishing feature of this move- 
ment is that most of the work performed in contacting employers has 
been done by unemployed men registered with the committee, entirely 
without remuneration. A large number of organizations have agreed to 
place their requests for men through the committee, and already over 
sixty men have been placed in permanent jobs. Over eight hundred 
applicants are registered, many of them in such desperate straits that 
financial help or made work must be found for them. This is of course 
the chief emergency activity of the group; and it is for this purpose that 
money is needed. It is also desirable that the volunteer workers, who 
are spending much time in obtaining important data, receive some 
remuneration. A training program is conducted to familiarize volun- 
teer workers with the method of interviewing in the field. 

A publicity supervisor conducts a dignified, persistent publicity cam- 
paign. He makes contacts with various publications, supervises the 
writing of articles, and furnishes copy to speakers at various meetings 
of industrial and professional groups. 

A research supervisor is in charge of all activities toward determining 
present economic conditions and future economic trends of the various 
technical professions. An important phase of the research and statisti- 
cal activities is a survey of present employment conditions of the various 
professions, to determine the potential employment of professional 
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technical men in this area. A questionnaire is being sent to employers 
as well as to employed members of the technical societies. 


R. OCKER feels that the work of the Philadelphia Technical 

Service Committee will strengthen the professions by an in- 
creased membership in the various affiliated societies, and also by the 
study of the economic trends of the professions. By the operation of a 
free efficient placement service, it will at the same time tend to improve 
largely the general economic health of the professions. 

However, it must be emphasized that little can be accomplished unless 
the rank and file of the professional men develop sufficient interest in the 
welfare of their fellows to get behind this movement. Every man who 
has a job should give generous financial help, and should see that the 
organization with which he is connected is contacted. If he is an em- 
ployer he should not retard the ‘‘return of normal business conditions 
by a senseless policy of so-called economy.’ He should go over his per- 
sonnel to see if he can possibly make room for a man or twonow. They 
will not be so plentiful a little later on. 

A united profession can accomplish wonderful things impossible of 
attainment to a group made up of individuals each selfishly concerned 
only with his own problems, scientific or economic. Scientific coopera- 
tion has been well organized and developed; economic cooperation 
among professional men has been negligible, except perhaps in the New 
York or Chicago districts. It is high time for an awakening, and such 
a movement as this may provide the needed spark. All of us who desire 
an economically independent chemical profession must freely give our 
help to make this and similar movements in other cities successful. 
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Report of Technical Service Committee 
By E. H. Ocker 


The progress that has been made in Phila- 
delphia by technical men working in cooperation 
with the Pennsylvania State Employment 
Commission. 


Y JULY 13th, the work of the Technical Service Committee 
had had the following results: 


Technical men enrolled 916 

(Chemists or chemical engineers) 89 
Permanent placements 73 
Temporary placements (made work) 38 
Firms visited 2000 
Firms reached by mail 1000 
Chemical firms visited 400 
Chemical firms reached by mail 900 


To date about $2000 has been received in unsolicited cash contri- 
butions. An intensive campaign is being planned to raise $100,000 
through personal solicitation by volunteer workers. 

A recent development in the effort to find jobs has been the persuading 
of small firms with no engineering or chemical force to let men come 
in to study the process in an attempt to suggest improvements. Some- 
times a man divides his time among several companies, each of which 
pays part of his salary. In other cases he receives only a royalty or 
percentage in any saving he has introduced. It is hoped that this 
scheme will result in the placement of a number of high-grade men. 
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Research by the Unemployed 
By Frank G. Breyer 


The chairman of the Com- 
mittee on Unemployment and 
Relief describes the new plan 
for helping chemists and pro- 
moting chemical knowledge in 
times of depression. 


some way by which unemployed chemists may spend their time 

usefully while waiting for the unemployment situation to im- 
prove. Thus far the best suggestion has been that these chemists be 
paid, from relief funds, for fundamental research in the college and 
university laboratories. 

Three channels of work have been proposed: 

1. Chemical problems relating to public health, or other problems 
of direct public interest, such as stream pollution, air pollution, garbage 
disposal. 

2. Chemical or physico-chemical problems of importance to pure 
science, as well as-to industry: molecular weights, specific heats, heat 
transfers, properties of certain rare chemicals, etc. 

3. Physiological problems: causes of high-blood pressure, cancer, 
high acidity, etc. 

This plan was presented at a meeting of committee members with 
representatives of colleges and technical societies. All of the college 
professors expressed their approval, and with one or two exceptions 
added that they would be able to accommodate a certain number of the 
unemployed chemists in their laboratories, provided that the college 
governing bodies consented. 

Since the meeting, word has been received from Dr. Hugh Taylor 
that Princeton University has approved the program and will be glad 


voi 


‘T= Committee on Unemployment and Relief hopes to find 
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to have from six to eight men whenever funds become available for this 
purpose. Columbia University will likewise participate, according to 
word received from Dr. D. D. Jackson. 

The Committee has available chemists and chemical engineers of 
sufficient ability to handle pure research problems. Many of the men 
now registered with the Committee hold advanced degrees. Others 
were formerly consultants with large practices. 


ITH chemists available and the colleges willing to cooperate ina 

program of fundamental research, there remains the major 
problem of obtaining the necessary funds. It is hoped that money 
may become available from private sources, through solicitation of 
leaders of the chemical profession and solicitation of the leading chemical 
organizations; but the main backing for this necessary relief work 
should be from the government. 

A first step in obtaining government money must be a survey of the 
number of chemists unemployed, and whether or not they need relief. 
It is still true that by no means all of the unemployed chemists and 
chemical engineers in the metropolitan area are registered. We learn 
from registrants that for each man who comes in at least four or five 
others have not registered. No plans can be made and no money can 
be appropriated while only a small fraction of unemployed chemists 
are on record; and chemists need to act quickly if they are to be in- 
cluded in any government appropriation program. 

A glance at the memorandum prepared by the executive secretary 
of the American Engineering Council shows how far chemists are behind 
the engineers in their efforts to obtain the governmental assistance 
which has been found necessary by banks, farmers, railroads, utility 
companies, and others, but which chemists seem slow to unite in ob- 
taining. In this report we find the following statement. 


the engineering profession has actively participated in securing 
national legislation designed to obtain employment or relieve unemploy- 
ment. 

One of the expressions of this effort relates to appropriation bills. 
Appropriations ‘or the engineering services of the Federal Government 
were materially increased for the fiscal years 1930-31 and 1931-32. 
The effect of this upon employment of engineers is evidenced by the 
fact that during a two-year period the number of engineers employed 
by 34 federal agencies increased 29.6 per cent. The number of other 
employees increased 11.2 per cent for the same period. 


Further on: 
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Support was given to an amendment to a bill authorizing the appoint- 
ment of a National Board of Engineers to review the St. Lawrence 
River project. This amendment specified that at least one-half of the 
engineers representing the United States should be civilian engineers. 
The amendment was supported because it offered employment to some 
high-type civilian engineers. 


We read also that the engineering council 


Participated in securing an appropriation of $30,000 to enable the 
Coast and Geodetic Survey to participate in the Second Polar Year 
program. 

Participated in securing increased appropriations for the fiscal year 
1931-32 for the U.S. Geological Survey. This consisted in an in- 
crease of $100,000 for research, $235,000 for water resources, $101,000 
for topographic surveys. Strenuous efforts were made to maintain 
the same total appropriations for the fiscal year 1932-33 without avail. 
However, was successful in increasing the amounts originally proposed 
by the Appropriations Committee of the House. 


In addition to the above work and important services to individual 
engineers, the Council has lobbied for general legislation to improve 
the economic status of the engineer. Legislation was introduced into the 
7ist Congress authorizing a study of the causes and remedies of the 
business cycles. Another resolution authorized an inquiry into un- 
employment. 

Chemists can be equally successful in securing the help of Congress 
and of the state legislatures if they work with united effort and if the 
chemists go before Congress and the state legislatures with plans 
already formulated. The college professors have shown a fine spirit 
of cooperation in the plan for a fundamental research program. If 
other chemists cooperate equally well, the chemical profession can 
carry its members through the depression without a loss in producing 


power. 
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The Place of Chemistry in the Carpet 
Industry 


By G. E. Hopkins 


How the scientific method was introduced 
into one of the most ancient of crafts. Some 
specific problems that the chemist has solved 
for the Bigelow-Sanford Company. 


appreciation of the possible value of chemistry in the carpet 
industry. Several major factors influenced this sudden expansion 
of the chemist’s responsibilities. 

The great value placed on the chemist and the technologist in new 
industries such as rayon and pyroxylin manufacture, and in the more 
progressive of the old industries such as leather, oil, and steel, had proved 
to more conservative industries the importance of scientific help. 

The necessity for the reduction of manufacturing cost made plant 
managers turn their attention first to labor extension and then to a 
consideration of the cost of raw materials. Many materials were pur- 
chased as specialty products under highly optimistic trade names, their 
analysis unknown; and little or no attempt was made to check the 
uniformity or quality. In such a situation obviously a chemist could 
show a profitable return, if for no other purpose than to bolster up the 
courage of the purchasing agent, who during this period was confronted 
by technical men and psuedo technical men, employed by specialty 
products manufacturers to present colorful (and highly contradictory) 
claims for their respective products. 

This same scrutiny of manufacturing costs also created a demand for 
chemists to study the traditional processes of the industry. The first 
opportunity which presented itself was in the installation of scientific 
control methods. Full reliance had previously been placed on such 
highly personal and opinionated tests as smell, taste, and “‘feel.”’ 

Furthermore, the market interest in new products turned the carpet 
manufacturers to the search for new effects. Traditionally these effects 
would have been confined to the development of new weaves; but, the 
demand for Oriental type rugs invited the carpet manufacturers to study 
chemical finishes. Characteristically, many simply put themselves in 
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the hands of certain rug importers who had evolved a crude technique for 
developing sheen on rugs, through their experience in treating cheap 
Orientals preparatory to re-painting. Lack of control and variation in 
product soon caused the transfer of this activity from the strange 
mysticisms of the Orient to the more enlightened control of the textile 
chemist. Now that the ice is broken, the chemist is consulted along with 
the loom expert when new products and effects are considered. 


Method of Early Development 


One condition has to some extent made the work of the chemist in 
textiles difficult. Superficially the processes were necessarily simple, 
having been evolved in the early development of the industry, when 
scientific methods were not available. Most of the features had been 
developed by accidental discoveries, by trial and error, and more recently 
by the efforts of outside technicians in the employ of specialty vendors 
whose chief interest was to prove apparent supremacy of their particular 
product. Simple as the processes (scouring, drying, bleaching, sizing, 
and lubrication) appear, they are in reality dependent on highly complex 
functions, the precise nature of which is even now only vaguely under- 
stood. 

Practically all the materials, such as wool fiber, starch, and soluble 
oils, and aJl of the processes, such as scouring, oil emulsification, and 
dyeing, are of a colloidal nature. Unfortunately, colloidal chemistry is 
only in its infancy; and its application to textile problems has barely 
been touched upon. 

All these difficulties could be overcome if the necessity were present. 
Unfortunately or otherwise, the necessity was not realized until a few 
years ago. 

The inventive genius of mechanical-minded pioneers supplied the 
power looms, the cards, and the spinning frames. Their advance had 
been so rapid that the mill relying on mechanical progress alone could 
keep its position in the industry. Hand operations were being replaced 
at tremendous reductions in costs. 

The past five years, however, have furnished an excellent opportunity 
for supplementary activities of the chemist. The industry had arrived 
at a point where mechanical excellence alone would not insure a position 
of leadership. It was only natural that the question of raw materials 
should come up for scrutiny, and with it the enlistment of chemistry 
and its allied sciences. 

With this rather sketchy summary of the history and possibilities 
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involved, let us go back and consider the industry as the first chemists 


found it. 
- * - * 


HE principal raw material is wool, a naturally variable product. It 

was blended in secret proportions established by hereditary 
experts. It was washed in urine collected in hogsheads placed con- 
veniently about the mills. It was carded and spun after lubrication 
with olive oil applied in time honored rituals. It was dyed under the 
direction of the “‘boss dyer,’’ that secretive artist who so jealously 
guarded his formulae. The “boss dyer” used as dye assists penetrants 
and scouring oils, patented products under fancy names at fancier 
prices. (In some cases the costliest constituent was included for the 
sole purpose of hiding the true nature of the compound and to make 
analysis more difficult.) Finally the woven product was stiffened with 
sizing materials purchased under romantic labels and cooked by a race of 
starch cookers whose tricks were learned and guarded through genera- 
tions. 

Here we have all the factors tending to magnify the glories of tradition 
and to baffle the timidly supported, ill-equipped advances of the first 
chemists in the field. The textile industry was a gigantic school of 
practice with millions of dollars investment in ingenious mechanical 
equipment. To prove his value the chemist had two choices. He could 
ignore all this traditional school of thought and practice, bury himself in 
the research laboratory, and seek the true fundamentals. From laws 
thus established he could devise the shortest, cheapest process of 
manufacture. Or, he could accept the processes as he found them, and 
by a continuation of the system of trial and error, based now on funda- 
mentals borrowed from comparable fields, improve on them. 


Effect of an Industry’s History 


It is possible that the former method might produce the best, most 
perfect, ultimate results. In the pyroxylin industry the chemist was 
accepted at the start. The principal materials were synthetic, or at 
least they were chemically changed in the very earliest stages of manu- 
facture to materials of entirely new properties. Here the original process 
was based on laboratory research. 

To apply this principle to an old industry would mean decades of delay 
and expensive effort in personnel and equipment before reaching a 
theoretical basis to replace the procedures more practically developed. 
Few people have the financial courage to attempt such an idealistic 
experiment. 

562 





Server wen aes l—lUcDmlUMhrlUmCUULClUlUCU SCO 


The CHEMIST July, 1932 


Most of us have contented ourselves with taking processes as we find 
them and building upon them, studying one process at a time according 
to economic expediency. 

In the meantime the producers supplying the carpet mills had made 
rapid strides. Some soap manufacturers had through research acquired 
a knowledge of detergency and had competent technical men ready to go 
into the textile field to help work out problems; not in the old spirit of 
proving that a certain trade-mark was the only guarantee of a perfect 
soap, but with a frank desire to 
determine by cooperative effort the 
precise nature of the most efficient 
type of soap for the process. 

The oil people had made rapid 
strides in blending oils to form stable 
water emulsions and could provide 
competent specialists to confer with 
the textile chemist in working out 
textile problems. Without the tex- 
tile chemist the oil manufacturer had 
been helpless. There had been no 
one in the carpet mill capable of 
describing, in mutually significant 
language, just what was needed. 

The textile chemist welcomed the 
help of the technical staffs of the 
supply houses. He had one short 
life and many problems; he could Laporarory Dyz Pores 
not know his carpet manufacture 
and at the same time be an expert in oil, starch, soap, and dyes, all 
highly specialized fields. One organization could not afford to main- 
tain specialists in each of these subjects: hence it was that the pro- 
gressive textile mills and their supply houses coincidently discovered 
the value of employing competent technical staffs, and encouraged their 
cooperative attacks on mutual problems. 

At the present time the Bigelow-Sanford Carpet Company buy no 
important raw material under a trade name of mysterious formula. 
Each material is purchased as a recognized commodity or blend of 
common materials of known analysis. Specifications have been 
established for those materials purchased in large quantities, and each 
shipment is checked to see that the standard is maintained. 

On the face of it this seems an obvious and logical thing todo. Never- 
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theless there has until recently been so little known about the precise 
nature of the relative value of these raw materials that even now only 
the most advanced carpet mills are in a position to establish sound 
specifications. 

Incidental to the establishment of specifications, it was necessary to 
define more clearly the exact qualities which were accepted as desirable 
in the finished product. It was further necessary to find means of 
measuring these qualities, or at least the more easily identified 
qualities. Carpets and rugs are at 
once extremely useful and highly 
ornamental furnishings. Hence the 
desired characteristics include both 
the practical and the aesthetic. Rugs 
and carpets must wear a long time 
without appearing faded or thread- 
bare, they must feel firm and 
luxurious when taken in the hand, 
they must give the sensation of depth 
and softness under foot, yet the 
pile must have sufficient stiffness to 
spring back after it has been com- 
pressed. Even after heavy furni- 
ture has stood on the same spot for 
months, we expect on its removal 
that the pile will return to its original 
set at once and obliterate the evi- 
dence of having been crushed. 

The carpet must be easily cleaned. 
High-powered vacuum cleaners will be used, and there cannot be 
appreciable loss of wool fiber. It must stand shampooing and even 
more strenuous cleaning methods to remove ink, tar, and other foreign 
material which might accidentally attach itself. 





CoRNER OF Dye LABORATORY 


Some of the Necessary Tests 


Some of these factors are easily tested. Tests for sun fastness, al- 
though not yet perfect, have been occupying the attention of the dye- 
stuff and finishing industries for many years, and the use of the fadeome- 
ter has become internationally recognized as the standard test. The 
fadeometer is a device which makes it possible to expose dyed samples 
to a standard arc, strong in ultra-violet light, under controlled condi- 
tions of temperature and humidity. At the Bigelow-Sanford Carpet 
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Company this test is supplemented by direct exposure to Florida sun- 
light, and to the northern sunlight through window glass, ribbed glass, 


and ultra-violet glass. 

All dyestuffs which we use are also tested for possibility of spotting 
through the accidental spilling of common household materials, urine, 
or salt water. Although there are not yet available on the market dye- 
stuffs which make it possible to obtain all of the hundreds of shades 
which are used, with formulae completely proof against all these types 
of spotting and fading, yet through our ability to define our actual 
requirements with some attention to their comparative importance, 
we have been able to cooperate with the dye manufacturers in their 
efforts to develop'and improve the lines which are offered. 

The test for salt-water fastness presented several unexpected difficul- 
ties. Immersion tests were not satisfactory, as they did not prove 
to be true indications of the possibility of spotting from salt-water fog, 
hence, it was necessary to devise a test which would more nearly dupli- 
cate exposure to salt spray. 

In an effort to assure ourselves that we were obtaining the best dyes 
available, over two thousand samples carefully selected from the prod- 
ucts of the best dyestuff manufacturers of this country, Switzerland, 
and Germany, were tested for all the above characteristics. From the 
results of these tests the dyestuffs showing the greatest fastness were 
selected, taking into account also their ability to work together. 
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A second survey was made of the shades used in our figured and plain 
goods, and each shade was rated according to its fastness. This survey 
made it possible for us to present to the dye manufacturers specific points 
on which work could be done in improving their dyestuffs. By con- 
centrating their work on these weak shades we were able by cooperative 
effort to develop new dye material with which we could perfect our final 
product. 


Emergence of New Problems 


During the same period entirely new problems were springing up. 
Where the average housewife had formerly contented herself with daily 
vacuum cleaning or carpet sweeping, supplemented by a spring and fall 
cleaning, when the rug was beaten in the open air, she now began to send 
her domestic rugs to the commercial cleaners. Formerly the cleaners’ 
rates had been so high that only the choicest rugs and better Orientals 
were sent out for cleaning, but now practically all grades are washed 
approximately once a year with soap and water. 

Of course this made it necessary for us to be particularly careful in 
selecting dyestuffs which would not bleed when the soap solution, 
often strengthened with appreciable quantities of soda ash, was applied. 
Here again, by creating the demand for the materials, we influenced the 
dye manufacturers to improve their colors for this type of service. 

In such work the color is first developed in the laboratory of the dye 
manufacturer. Samples are sent to our own laboratories, where they 
are used in making laboratory dyeings which are subjected to our own 
fastness tests. If these tests prove successful, a second test is made on 
regular production scale; and if this is satisfactory and shows definite 
superiority, the new color is adopted. 

With the advent of the Oriental type rug which is obtained by the 
chemical treatment of the finished domestic rug in an alkaline bleach 
solution, it was necessary to obtain colors which were fast to caustic and 
to hypochlorite. In order to secure this fastness we turned to chrome 
dyes. Chrome dyeing is considerably more difficult than the regular 
acid dyeing process usually used on wool. It is a longer process, and 
shades are not as easily brought to an exact match. Chrome dyeings 
had been used in the raw stock dyeing of carpet wools, where the wools 
were dyed in large batches and the deviation in shade between different 
kettles of the same batch could be counteracted by subsequent blending. 
Chrome dyes had also been used on small lots in skein dyeing where the 
whole lot could be dyed in one kettle. However, when it was necessary 
to chrome forty thousand pound batches in five hundred and one 
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thousand pound kettles and the product of each kettle had to match 
exactly that of every other kettle, we encountered a problem which 
hitherto had not been solved in the carpet industry. Through close 
cooperation between the laboratories and the dyehouse a technique to 
overcome this difficulty was developed. 


All Branches Scrutinized 


At about the same time the laboratory became aware of the variety 
of dye assists and penetrants offered to the industry. As the constituent 
of these materials was a mystery, the laboratory’s interest was naturally 
aroused. In many cases extreme variation between shipments was 
found as well as prices far out of proportion to the actual value of the 
materials included. Through an intelligent survey it was possible to 
select those materials which were reasonably priced and the most effective 
and to eliminate those whose value had been more psychological than 
actual due to the persuasions of one sort or another to which the ‘boss 
dyer” had been subjected. 

There was also a tendency for the market to demand an increased 
proportion of fabrics in plain colors, and as the seamed carpet was losing 
popularity and the broadloom was gaining favor, the necessity of guard- 
ing against streaks became more apparent. Slight streaks which went 
unnoticed in figured patterns or in narrow widths, stood out prominently 
in six yard widths of plain colors. By better control of the dyeing 
operation, these streaks have been practically eliminated. 


Physical Problems as Well as Chemical 


In testing the more intangible qualities such as firmness, luster, or 
springiness, we enter the realm of the physicist. However, we have been 
able to measure and evaluate these characteristics in such a way that it 
is now possible to gage such features accurately without the influence 
of personal prejudice or opinions. 

The problem of testing durability has concerned the carpet and fabric 
testing laboratories for some years; but no method has been accepted as 
accurately representing actual service. First of all, there are many 
kinds of service expected of rugs. In the average private home the rugs 
do not accumulate any great quantity of grit, and hence the abrasion of 
imbedded dirt particles in home service is only a small fraction of that 
received by a rug in public places like a hotel lobby. Stair carpet has 
a type of wear all its own. The sudden scrape of the heel over the edge 
of the stair serves to pull the pile out of the back; and hence for stair 
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carpet the bind of the pile into the back is particularly important, 
In nurseries and sun porches the important feature and limiting factor 
of the useful life of the rug is usually the susceptibility to fading and 
spotting rather than the actual abrasion-resisting qualities of the fabric. 

Sidewalk tests were the first type of accelerated wear tests attempted. 
These tests were not truly representative of actual service because of the 
large amount of grit imbedded into the rug, with its accompanied cutting 
at the base of the pile. Also, exposure to the weather and dampness 
served to mat the pile in a manner 
quite different from that to which 
an ordinary rug or carpet is sub- 
jected. 

Five prominent types of abrasion 
testers are available at the present 
time. All of these machines were 
developed in an attempt to duplicate 
those obvious factors which influence 
the wear of the ordinary carpet. 
These factors include compression, 
abrasion, impact, and twisting action. 
In none of these types has there 
been a definite attempt to classify 
the various types of service so as 
to determine what proportion of each 
of the above factors should be 
applied to test carpet for each 
service. The five machines have 
these actions in varying propor- 
tions—except for the twisting action, which is omitted in two types. 

Our technical department has been correlating the results of the 
more promising of these machines and is at present engaged in a study of 
the variation of certain particular features of construction on the results 
obtained with the different types of machines. All of this work has been 
done in close cooperation with the Bureau of Standards; and it is 
expected that a reliable test method will be accepted within a short time. 

In control of processes weight is frequently of tremendous importance. 
In yarn or roving we measure weight per unit length under standard 
tension. In the past it was customary, to a large extent, to ignore the 
moisture content, or to assume that it was always the same, or that the 
variation was less than the allowable error in the determination. Now 
all weight measurements are corrected for regain, thus greatly improving 
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the accuracy of control and cost figures. At the same time, the impor- 
tance of the regain as an influence on the workability of the materials is 
receiving its proper consideration. Card and spinning rooms are being 
humidified to increase production through decreased static. All strength 
and elasticity determinations are made under standard conditions of 
temperature and humidity. The finished rugs are steamed just before 
the back sizing is applied, to increase the penetration. 


Other Tasks for the Chemist 


Aside from the control methods there is much for the chemist to 
accomplish in improving the efficiency of the regular manufacturing 
processes. In wool scouring we have for removal from the fiber three 
constituents: insoluble dirt, soluble suint (dried perspiration consisting 
mostly of potash salts), and wool grease. Wool grease is not saponifiable 
except at extremely high temperature and in the presence of high 
concentrations of caustic. Naturally, the last two conditions would 
damage the wool. We must therefore rely on emulsification, with the 
help of soap and soda ash to reduce the interfacial tension between the 
wool grease and the detergent solution. 

Wool contains impurities in widely varying amounts. Some of the 
wools contain large quantities of lime, which tends to form insoluble 
lime soap in the scouring bath, other wool contains impurities of 
moderately high alkaline strength. Each of these types should be 
considered as separate problems; and the scouring formula must be 
adjusted accordingly. 

Extensive research has been performed on wool oils in order to procure 
oils which will give the desired lubrication through the carding and 
spinning operations, which will assist in the retention of the water 
applied with the oil, and which yet will give the minimum resistance 
to dyeing and the greatest ease of subsequent removal from the yarn. 
Stability of water emulsion, resistance to oxidation, and subsequent 
color change must also be considered. 

The old spinner demanded olive oil as a lubricant. As the price of 
olive oil went up, he began to use olive oil footes; but as olive oil con- 
tinued to rise in price, the character of the footes began to vary con- 
siderably. 

In order to apply the oil to the wool it was necessary to make a 
water emulsion. Olive oil is not soluble in water, so that soaps and 
emulsified materials were used in connection with the oil. In the old 
card rooms, which were not humidified, evaporation of water from the 
emulsion was very rapid so that the only way to insure lubrication was 
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to make the oil concentration high—around 50%. The installa- 
tion of humidifiers in the card rooms lowered the evaporation 
rate of water sufficiently to make possible the use of an emulsion 
containing as little as 10% oil without impairing the carding and 
spinning. 

The use of a mineral oil in place of olive oil was formerly considered 
impossible. As the technique of the oil manufacturers improved, 
however, a method of blending mineral oil with sulphonated oil to make 
an oil completely soluble in water without the use of soaps or additional 
emulsifiers was found to be practicable. In the early blends rosin was 
present as a stabilizer. Later, amino 
soaps were substituted and various 
methods were used to bring the 
emulsifying agent into intimate con- 
tact with the mineral oil and insure 
complete stability. 

Ultimately mineral oil proved a 
better lubricating agent than olive 
oil. The emulsion of these oil blends 
in water was more easily formed 
and more stable; and as an inciden- 
tal feature, the costs were cut to 
about one-third the cost of using 
olive oil. The fire hazard and ran- 
cidity caused by the oxidation of 
olive oil in greasy yarn storage were 
also eliminated by the substitution 
of mineral oil. 

Cops of tightly wound jute to be 
carried in the shuttle of the Jacquard 
and velvet looms were formerly boiled for eight to ten hours in a thin 
solution of size, with necessary weakening of the jute due to the pro- 
longed contact with hot water. By the adaptation of the principle of 
vacuum impregnation the time of contact between the cop and size 
solution has been cut down to three minutes, with more uniform dis- 
tribution of size. 


THOMPSONVILLE LABORATORY 


Fundamental Research Proves Value 


The installation of thermometers in the size kettles was adequate 
justification for the transfer of starch boiling from the secret 
ministrations of the old time “starch cooker” to the more uni- 
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form control of any fairly intelligent employee who could follow 
instructions. 

A study of the effect of hydrogen-ion concentration on all of the 
above problems has shown in many cases encouraging results, though 
this work has not yet been completed. The influence of pH on the 
stability of emulsions of oil in water and on the interfacial tension has 
been definitely proved. Such problems as scouring and oil blending are 
primarily problems of emulsification. The adsorption of dyestuff on the 
surface of fiber definitely determines the fastness and brilliance of the 
dyed product and the pH of the dye bath has a definite effect on the type 
of adsorption obtained. 

Along with all of the above problems there still lies the underlying 
demand for a greater knowledge of fundamental laws and principles 
behind the processes, a more accurate understanding of the precise 
structure of the complex materials used, and the codification of factors 
controlling their interactions. Such information can only be obtained 
by the correlation of the efforts of unhurried research with the sum- 
marized observations of competent chemists and technicians engaged in 
the practical application of those principles already discovered. 
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The Bureau of Foreign and Domestic 
Commerce 


By C. C. Concannon 


The Chief of the Chemical 
Division tells about the work of 
government chemists in behalf 
of American industry. Keeping 
in touch with world develop- 
ments. 





of post-war industrial development. Recognition of the growing 

needs of this expanding industry by the Department of Commerce 
resulted in the establishment, a decade ago, of the Chemical Division of 
the Bureau of Foreign and Domestic Commerce; and the intervening 
years have witnessed the building up in the Division of a trained per- 
sonnel devoting its efforts to promote the sale of American products both 
at home and abroad and to satisfy the requirements of industry for 
exotic essential raw materials. 

There has thus been brought about a greater achievement of an im- 
portant objective of the Bureau, namely—‘‘to foster, promote, and de- 
velop the various manufacturing industries of the United States, and 
markets for the same at home and abroad, domestic and foreign, by 
gathering, compiling, publishing, and supplying all available and useful 
information concerning such industries and such markets, and by such 
other methods and means as may be prescribed by the Secretary . .. .”* 

In a period of economic depression, while this assistance is even more 
essential and greater effort is devoted thereto, it is likewise recognized 
that in such periods are evolved better products, better processes, and 
better methods of merchandising, which in the summation lead the way 
to prosperity and subsequently prolong it. 


Ts E United States chemical industry of today is primarily a product 


* Amended Organic Act of August 23, 1912. 
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As professional chemists we are fully aware that the chemical industry 
is basic to all industry; and this key position is now universally recog- 
nized. The chemical industry itself recognizes its unique position and 
appreciates its resulting responsibility. In addition, the science of 
chemistry has entered into industry and commerce in a manner never 
before dreamed of. That which is a laboratory experiment today 
becomes an important commodity of commerce tomorrow. Today a 
growing number of chemists have seen the need for a greater coordina- 
tion of chemistry with the economic forces that operate upon industry 
and determine its potentialities for success. We must keep posted on 
scientific developments and we must know the science involved in order 
to understand even the simplest transactions having to do with chemical 


substances. 
Scope of Activities 


Services available through the Chemica] Division have been gradually 
developed along lines suggested in great measure as the result of con- 
ferences with trade associations and other representatives of organized 
business. Data from world-wide sources are gathered by the Bureau's 
foreign offices and those of the Department of State, and the information 
thus obtained is further coordinated and developed in the Chemical 
Division at Washington. This material in conjunction with that derived 
through other governmental agencies, the Department of Commerce 
Divisions, and the Bureau's District Offices as well as through trade 
journals and scientific and technical literature forms the basis of the 
many services rendered by the Chemical Division. 

The field of trade promotion activities covered by the Division is ex- 
ceedingly complex from the standpoint of the commodities included in 
the industry. It is very extensive and includes within its scope thou- 
sands of individual commodities. In order, therefore, to handle as ex- 
peditiously and efficiently as possible foreign and domestic information 
concerning the numerous commodities included under chemicals, the 
Division is organized into sections—as for example, those handling (1) 
fertilizers, insecticides, and related materials; (2) industrial inorganic 
chemicals; (3) paints and varnishes; (4) organic chemicals; (5) medici- 
nals and toiletries; (6) crude drugs, etc. These group setups are re- 
sponsible, under supervision, for the various commodities embraced in 
the several groups: 


(1) Nitrates, potash, phosphates, and all types of fertilizers and in- 
secticides. 
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DEPARTMENT OF COMMERCE BUILDING 


(2) Compressed gases, mineral acids, alkalies, inorganic salts, and 
related raw materials, such as sulphur and pyrites. 
(3) Paints, varnishes, and other similar products, together with raw 


materials which are used in the manufacture of the foregoing, such as 
rosin, turpentine, linseed oil, pigments, gums, and resins. 

(4) Organic chemical derivatives such as crude and intermediate coal- 
tar products, dyes, photographic chemicals, synthetic aromatics and 
medicinals of both coal-tar and non coal-tar origin, alcohols, ethers and 
esters, the organic acids and their salts, solvents, glues and other ad- 
hesives, plastics (including synthetic resins), activated carbons, glycerin, 
casein, explosives, and matches. 

(5) and (6) Toilet preparations, biologics, and veterinary, medicinal 
and pharmaceutical preparations together with drugs, fine chemicals, 
and raw and natural materials—in which group are crude drugs, essen- 
tial oils, waxes, and balsams. 


Value of Statistical Work 


The statistical work of the Chemical Division has been characterized 
by the chemical industry as noteworthy because of the character and 
extent of the services rendered. In servicing the chemical industry one 
of the most important working tools of the Division is statistics or busi- 
ness figures. This service is of value not only to the American manufac- 
turer of competitive products who then has current information on mate- 
rials of foreign origin with which he must compete in this market, but is 
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useful to consumers as well. One of the first big tasks undertaken by the 
Chemical Division was the compilation and publication of statistics re- 
garding the imports of dyes; and with an increasing appreciation on the 
part of the chemical industry of the real value of prompt and complete 
statistics, the Division has given particular attention to amplifying and 
further itemizing import and export schedules, together with many other 
kindred services. 

During the course of the year thousands of requests for assistance are 
received. These involve questions of every kind and magnitude, all of 
which are answered either by personal call, telephone or telegraph, or by 
correspondence. 

It is not alone in replying to questions which are propounded but 
through the initiating of various publications and other trade-promoting 
services that most of these subjects are covered even before the questions 
concerning them are asked. A vast store of useful commercial and tech- 
nical information is thus made available while it is still of real value to 
those interested. 


Timely Information Regarding Foreign Developments 


From time to time, foreign information of an urgent or confidential 
nature reaches this Division. Sometimes this information concerns new 
developments which may increase competition for American exporters 
ina certain country; sometimes it pertains to the desire of foreign mer- 
chants to obtain prompt quotations, or an early delivery on certain 
American production; and not infrequently the subject matter treats of 
new discoveries in foreign countries. Such developments or new 
processes might even affect the marketing possibilities of other com- 
modities such as textiles, paper, rubber, steel, etc. The information is 
transmitted to American firms for their guidance in order that any 
necessary steps may be considered to increase efficiency and reduce 
manufacturing costs and thereby maintain a competitive position. In 
many cases, it is necessary to restrict the distribution of such circulars to 
firms listed on a Bureau register known as the Exporters’ Index. 

In many cases the information gleaned from both foreign and domestic 
sources is published and distributed to American firms as trade reviews, 
special circulars and bulletins, and commodity synopses, but more es- 
pecially through the weekly bulletin of the Division, ‘World Trade 
Notes on Chemicals and Allied Products,” a service which has been in 
existence for nine years. This service bulletin is confined to short 
paragraphs which epitomize the most recent developments in all branches 
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of industry served by the Chemical Division. It is sent to over 3500 
interested American firms each week. 

In addition, the Division has published reviews of different commodi- 
ties or of developments within certain foreign industries, such as the 
periodical reviews of chemical developments in Germany, England, 
Italy, France, Czechoslovakia, Sweden, Portugal, Poland, Norway and 
Denmark, and Brazil. Special circulars are frequently issued covering 
various matters or items of interest, and this method of bringing forth 
information collected abroad has been utilized by the Division in issuing 
an extremely helpful series of bulletins relating to such subjects as 
“World Trade in Paints and Varnishes,” ““World Trade in Toilet Prepa- 
rations,’ ‘Markets for Prepared Medicines,’’ ‘World Trade in Insecti- 
cides,’ ‘“World Trade in Plastics,’’ ‘“‘Explosives in Latin America,” 
“Synthetic Aromatics Abroad,’’ etc. 


Foreign Monopolies Investigated 


An important part has been taken by the Chemical Division in the 
study of the raw material situation of such subjects as nitrates, potash, 
iodine, quinine, camphor, etc. In connection with these an exhaustive 
survey was made of nitrogen in its various forms wherever found 
throughout the world, and as a result of this work a series of publications 
was issued: I, ““The Cost of Chilean Nitrate; II, “General Review 
of the Nitrogen Situation in the United States;’’ III, ‘““The Air-Nitro- 
gen Processes;’’ and IV, “The Nitrogen Situation in European Coun- 
tries.’ A survey of the potash situation was undertaken, and this re- 
sulted in a book bearing the title ‘‘Potash—Significance of Foreign Con- 
trol and Economic Need of Domestic Development,” which is credited 
by the industry as being the most accurate and complete description of 
its kind in existence. 

In so far as facilities permitted, work was carried forward on other 
commodities, a bulletin being issued on quinine bearing the title “‘Qui- 
nine: Production and Marketing”’ and one on iodine entitled ‘“The Trade 
in Iodine.’”’ An outstanding contribution to the history of chemistry 
in the United States was ‘““The American Chemical Industry,’’ a twenty- 
five year retrospect of the achievements of the industry. Other bulletins 
in course of preparation and soon to be issued are “‘A Survey of Motor 
Fuels in Foreign Countries,’ and ‘Tung Oil—Commercial and Eco- 
nomic Factors Affecting the Establishment of a New Domestic In- 
dustry.”’ 

The present great economic movement is toward the building up of 
large industrial or business entities through some form of merger. The 
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so-called cartel movement has been taking place with greater accelera- 
tion and to a larger extent in the chemical industry than perhaps in any 
other industry. Horizontal trustifications, mergers, fusions, amalgama- 
tions, and other forms of community interests have been set up in 
Europe, notably in Germany, France, England, Italy, and Sweden. It 
is for this reason that the Chemical Division has made a particular study 
of national and international chemical cartels; and through the agency 
of the Division an authoritative source of information has been set up on 
this subject for the benefit of American industry. 


Domestic Commerce Activities 


Not only is the United States the world’s largest chemical producer, 
but it is the world’s greatest consumer of chemicals. This is a con- 
sideration of utmost consequence when thinking of our own industry as 
well as in thinking of the chemical industries of the rest of the world. 
Our domestic market must remain the impregnable foundation upon 
which we shall build our export activities to the end that the American 
industry shall be a complete and well-rounded entity. 

The participation by the Division in domestic surveys will be of ser- 
vice to the industry in the field of domestic commerce and follows as a 
natural sequence upon the well-developed organization of foreign com- 
merce activities. Studies covering commodity trends, domestic dis- 
tribution methods, and practices pertinent to respective commodity 
groups, costs of distribution and trade promotion, as well as surveys, 
studies, and analyses covering manufacturing, trade, transportation, and 
finance, with special emphasis on wholesaling, retailing, and commodity 
distribution are proving most helpful. The Naval Stores Survey, and 
the recently completed National Drug Store Survey are notable examples 
of domestic problems which the Division is assisting to solve. 
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Prospects in the Non-ferrous Field 
By H. F. Bradley 


A discussion of professional 
opportunities for the expert on 
the more common non-ferrous 
metals produced in North and 
South America, including gold, 
silver, lead, copper, zinc, alumi- 
num, cadmium, nickel magne- 
sium, tungsten, and vanadium. 


way. He appears to have questions on his chest—and he has. 

He is looking for a job, and wants to sound out the metal pro- 
ducing industries, except steel, which does not interest him. How long 
will the business last? Do people have to have these metals? What 
about the things that keep the game going: people, capital, raw ma- 
terials, power, etc.? 

We need not worry about the first question if we can answer the others 
favorably. The second one iseasy. To one who knows even a few uses 
of these metals, it is clear that they are prime necessities and will con- 
tinue so as long as the supply lasts, or until good substitutes can be found 
and made economically. For most applications, there are no known 
substitutes today, and none in sight for tomorrow. 

Concerning tomorrow, an editorial in Mining © Metallurgy (Feb., 1932, 
p. 66) says, ‘If one could peer into the future a few years, one would 
probably be amazed at the impending applications for the metals. 
What new industries are on the horizon? Electric air-conditioning in 
homes and offices? Television? An entirely new type of building con- 
struction? No matter what they are, metals will be needed in greater 
quantities than ever before.” 


. YOUNG chemist, fresh from graduate school, is coming our 


AVING strong assurance of a demand for our products, let us look 
at raw materials. The potential supplies are not predictable, but 
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these general facts are well known: the United States and Mexico are 
the only major parts of the Western Continent extensively developed as 
to metal resources, and they still have in great variety non-ferrous ores 
that are far from exhausted; as for Canada, Alaska, and South America, 
we are only now piercing the surface, with large areas explored but super- 
ficially. 

After the richer ores are gone the leaner ones will be dug, even if the 
metals cost more per pound, because these products are so vital that 
they will be bought eventually at prices that today would bring on a 
congressional investigation. Fortunately the news will break so gradu- 
ally that nobody will worry much. If the supply of any metal is ex- 
hausted, we shall find that some chemist has already invented an alloy, 
twin brother of the defaulter. 

The word “ore’’ means a body of rock or earth from which metal can 
be squeezed at a profit under existing conditions. The amount of ore 
in sight therefore varies considerably with changes in technology, 
finance, human efficiency, government interference, and the condition 
of supply and demand. Much worthless rock will be called ‘‘ore’”’ 
some day. 

As to the supply of labor, we all know how it stands now everywhere. 
Many of these people have a great deal of skill but no place touseit. This 
condition is likely to continue, unless we find super-managers who can 
start something new at the right time for the excess workers, or who can 
devise a stagger system that will let everyone work a while at the old 
stand until something else turns up. Perhaps both of these methods 
will be used simultaneously. 

Enough workers of the right kind is only part of the story. Unfortu- 

nately in some ways, but luckily in others, people will not show good 
teamwork without the help of managers skilled in the ways of humans 
and well versed in the game and its various gadgets. There is no 
excess of good managers, but our metal industries have proved that they 
are as lucky as most others in this respect. 
- Avery favorable factor in the industry is the abundant power supply— 
usually electricity, made with water or coal. There is a limit to the 
amount of waterpower available; but thanks to the Sherman Law, coal 
isa drug on the market. Where there is no coal or water, there can be 
wires—long ones. 

Because the business is necessary, relatively stable, and fairly well 
managed, it is certain that many investors will risk part of their money 
buying partnerships or becoming our creditors. There will always be 
sufficient capital. 
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F THE chemist we mentioned a few minutes ago seems satisfied with 

the general outlook as we have given it, he will now ask what kind 

of company he should work for, if he does not care to go on his own. Of 

course, he wants an employer who won't go bankrupt every time a busi- 
ness storm breaks. Now he has us guessing a little. 

There are two important kinds of organizations: first, the large, inte- 
grated corporations that control, partly or completely, their many 
sources of materials, handle their own metals from mine through refinery, 
and dominate some of the markets for refined metals, sometimes even 
going in for a little manufacturing; then we have smaller companies 
specializing on one or two metals or on one or two parts of the produc- 
tion of only a few metals. 

The big companies can usually see farther over the horizon, especially 
with the help of their “researchlights,”’ because they can get together 
valuable ideas from many types of people. Keeping eggs in several incu- 
bators is a scheme that works with most successful investors. If an in- 
dustry is not an investment, what is it? 

When buying services, goods, and capital, the large concerns can get 
better bargains, especially in what they buy from themselves. 

“Buying services. .. better bargains’’...won’t that reduce the pay of 
chemists? Perhaps, in some cases, but the better companies, with large 
research departments, are learning that a real bargain consists of get- 
ting a hundred per cent more and better services for fifty per cent more 
dollars. 

The other advantages of big scale integration for keeping modern, 
getting the best of competitors, hammering the costs down, using by- 
products, and marketing efficiently have been well told by Dr. D. P. 
Morgan, Jr., in THe CuHemist for March, 1932 (pp. 170-202). 

The little company, however, is more nimble in sudden emergencies, 
of which we have had several in the last three years. Its costs can be 
nearly wiped out overnight with little fear of damaging the organization, 
which is too simple and compact to be easily smashed, provided the di- 
rectors have laid something away in a corner of the treasury. 

By a queer coincidence, an executive who knew we were writing this 
paper just called up and said that the slowness and clumsiness and some 
other faults of big corporations would eventually be eliminated by rapid 
progress in the science of organization. 

Any company, large or small, that does nothing but dig one kind of 
ore, is a risky business. If it mines ores of five or six metals in various 
places, it is safer. If it mines, extracts, refines, and sells a lot of several 
metals on many parts of the map, it is sitting close to the top of the 
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world. An example is the American Smelting & Refining Co. (ignoring 
the present price of its stock, which is merely the public’s opinion; and 
the public is always wrong). 

Bigger than size, as the chemist sees things, is the character of the 
management. If we find an employer with a reputation for efficiency 
and fairness in all his dealings, and that reputation exists inside the 
plant, we think we shall jump at any job there and wait for a chance, 
reminding the boss now and then that we want to be a chemist. 


UR friend with the new Ph.D. has listened to what we said about 

employers, and is a little puzzled; but never mind, he knows as 
much about them as we do. He wants our ideas, now, on the kinds 
of work that offer the best opportunities among the metal companies. 

We have asked that question of more than twenty-five prominent and 
experienced men. Most of them favored research, especially of the 
chemical engineering kind—for speeding up processes, making new al- 
loys, protecting metals against outside and inside enemies, and especially 
in finding new outlets for metals and alloys already piling up. 

One outstanding new outlet exists in the case of silver. Many econo- 
mists suggest silver to supplement gold in the world’s credit base, which 
they think is too small for the volume of business ahead. Regardless of 
the financial merits of this proposal, it is sure that this rediscovered use 
(it was the fashion more than sixty years ago) would raise the price of 
silver enough to allow some other metals to be brought to market very 
cheaply. This is so because silver is usually built into the ores of lead, 
copper, and zinc, and cannot be stopped from following its cheaper 
brothers almost entirely through the refining processes. Hence, it must 
be produced, either as waste or profit. Many lead, copper, and zinc 
companies, until recently, depended on silver to carry a large portion of 
their cost load. . 

New applications are coming fast for aluminum and its alloys with 
magnesium, copper, nickel, silicon, manganese, etc., especially in build- 
ing construction, transportation, tools and machinery, wherever reduced 
weight makes profits. Thermal insulation is an unexpected rdéle for a 
metal, but aluminum foil is playing it very well. 

Aluminum may be one of the coming all-round materials, because it 
occurs nearly everywhere in the earth’s crust; and minerals like clay 
and feldspar, in the hands of researchers, will become ore some day. 


I THE strictly mining end of our business, about the only chemists 
employed are routine analysts. In ore concentration, smelting, and 
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refining, however, there is a need for men who know physical chemistry 
and chemical engineering and who can feel at home either in the plant 
or in the research laboratory. Of this type are some of the physical 
and organic chemists who helped develop differential or “selective” 
flotation of complex sulphide ores. Smelting and refining processes 
need to be simplified; valuable materials must be recovered from slags, 
drosses, flue gases, and various scrap materials. 

How many chemists will be needed is anybody’s guess, but there will 
always be room for the best man. 

If our young graduate wants to change his mind and become a con- 
sulting chemist, let him not count on the big companies, who have nearly 
all the consultants they need right in their own front yards. Among 
small concerns without research departments, there will be some chance 
for him, if he picks the right location and does not specialize too nar- 
rowly. 

Sometimes a few small companies get together on a man and send him 
to a place like Mellon Institute to work on their problems. That is not 
quite the same as being a consultant, nor is it exactly like being an em- 
ployee. Some chemists will probably find this type of work most to 
their liking. 

There is one more major question: Should the metal chemist special- 
ize? Our advice would be, ‘Go ahead if you feel that way, but remem- 
ber that not everybody can specialize nowadays and be sure of a long 
demand for his specialty.’’ Many lightning changes will be in the air, 
and we must be alert or drop out of the game. 

In The Art of Learning by Walter B. Pitkin we read the following 
“The time is at hand when a bright youth ought to learn, not one trade, 
but three or four, in order to safeguard his future. The specialist in any 
of seven out of ten lines must cultivate not one specialty, but perhaps 
three, to keep himself in bread and butter. Here is a brilliant school 
teacher who has been compelled to learn newspaper reporting, inasmuch 
as she can find only part time employment in the schools. Here is a 
competent chemist who becomes a photographer on the side, so he can 
devote about half of his year to motion picture work, while he is idle as 
a consulting chemist. Here is a keen sanitary engineer who, finding no 
work at all in this field during the past four or five years, has drilled him- 
self to be a moderately good editor of technical journals, a factory fore- 
man in a shipbuilding plant, and a financial investigator for a Wall 
Street house. These people, all acquaintances of mine, typify the new 
proletariat. All poor, all watching their chances for decent work at de- 
cent pay, as a cat watches a mouse, they become perforce past masters in 
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the art of learning. They never know at what hour they must learn a 


new job.” 
Should anyone want to learn something really new, let him try eco- 


nomics. This depression shows that nearly all of us are weak in that 
subject. This article is merely as reliable an account as the author can 
compile on the economic situation in the non-ferrous field as it affects 


the individual chemist. 
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Chemistry and Measuring 
Instruments 
By W. N. Greer 


How electrical measuring instruments by 
Leeds & Northrup are aiding the study of funda- 
mental chemical laws and improving the control 
of chemical processes. 


is today greater than at any time in the history of the industry. 
The educational and research professions are demanding new in- 
struments and instruments of higher precision in order to study more 
readily and more accurately the fundamental laws underlying the 
various branches of science. In its use of measuring instruments, 


T: E importance of developing and improving scientific instruments 


industry has followed the lead of science and is requiring that the prin- 
ciples underlying scientific measurements be applied to instruments 
adapted to the more severe conditions of industrial use. The rapid 
growth of instrument application in industry during the past decade 
has increased the extent and intensity of instrument development for 
research work; and these improvements in laboratory instruments 
are projected, in so far as is possible, into industria! instrument manu- 
facture. 

The use of electrical instruments for measuring non-electrical quanti- 
ties has accounted for the greater part of the growth of the Leeds and 
Northrup Company. From the early manufacture of high precision 
potentiometers and Wheatstone Bridges has developed the present 
plant for the manufacture of automatic recording and control instru 
ments, used to measure and control such non-electrical quantities as 
temperature, pressure, liquid level, humidity, light, speed, gas concentra- 
tion, chemical concentration, acidity and alkalinity, etc. Of these, 
the only products which are not essentially potentiometers or Wheat- 
stone Bridges (or necessary accessories), are the electrical hardening, 
tempering, and nitriding furnaces—and even these furnaces employ 
potentiometers for automatically regulating their temperature. 

To the lay mind it might appear at first glance that electrical measur- 
ing instruments are far removed from the field of chemistry; but to 
those versed in science it has become increasingly more evident that 
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chemistry is fundamentally electrical in nature. It is quite natural to 
employ electrical instruments to study the fundamentals of chemistry 
and also to record and control chemical processes. 

The plant for manufacturing these instruments is made up of four 
closely allied departments: research, engineering, production, and 
sales. Close liaison is of course necessary between the specialized 
technical staffs of these various departments. 


Research Organization 


The research department, under the direction of I. Melville Stein, is 
divided into five groups: electrical, physical, chemical, mechanical, 
and metallurgical. The chief functions of the research department are 
to make fundamental researches, to develop new instruments, and to 
improve present products. Investigations to be undertaken are deter- 
mined by a development committee made up of members of the de- 
partments of research, engineering, production, accounting, and sales. 
Many problems are taken up at the instance of users of the equipments 
and from surveys made by the sales organization. Aside from the 
fundamental researches which are usually ‘‘long-time’’ investigations, 
the problems for immediate prosecution are those for which instru- 
ments are in immediate demand. 


LEEDS AND NORTHRUP PLANT, PHILADELPHIA 
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The chemical division of the research department is concerned 
primarily with pH, electrolytic conductivity, and gas analysis measure- 
ments. Most of the time is spent in developing new accessories for 
the potentiometers and Wheatstone Bridges used in the actual measure- 
ments. 

The recent pH work has been concerned with the development of 
electrodes for industrial use in 
continuous recording and auto- 
matic control installations. A 
continuous quinhydrone elec. 
trode has been developed which, 
with very little attention, oper- 
ates continuously within the 
general limitations of this elec- 
trode—with a few additional 
limitations met with in industrial 
processes. This development 
was concerned primarily with the 
means for continuously adding 
quinhydrone to a continuous test 
sample—a problem finally solved by continuously adding through a 
capillary, under a constant head, a solution of quinhydrone in an organic 
solvent such as alcohol or acetone. It was also necessary to determine 
the solubility of quinhydrone in various solvents over a limited tempera- 
ture range. 

In order to overcome the limitations in industrial applications of the 
quinhydrone electrode, which cannot be used in solutions more alkaline 
than pH § to 9 or in solutions containing appreciable amounts of sus- 
pended materials, and cannot be used at temperatures above 45° C., 
an investigation was made of metal-metal ion electrodes. This 
investigation resulted in a commercially applicable antimony electrode. 
Some of the limitations of this electrode and the limitations of metal- 
metal ion electrodes in general have been discovered; and this informa- 
tion is now being prepared for publication. It is interesting to note 
that the antimony electrode, as well as a newly devised calomel electrode, 
can be used in solutions containing such appreciable amounts of sus- 
pended materials as would be encountered in beaters in paper mills; 
and it has been used successfully at temperatures as high as 75° C. 
Any one familiar with laboratory hydrogen electrode measurements 
will appreciate that an electrode which will operate under such conditions 
offers many possibilities. 





BuRBAU OF Sor_s CONDUCTIVITY BRIDGE 
USED IN THE FIELD FOR MEASURING SOIL 
ALKALINITY 
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A contribution from the electrical section of the research depart- 
ment was a continuous temperature compensator to compensate auto- 
matically for the temperature coefficient of the electrode. This tem- 
perature compensator is essentially a resistance thermometer, the coil 
of which is incorporated in the potentiometer circuit in such a manner 
as to compensate for the temperature coefficient of the electrode, which 
in the case of the antimony electrode is made up of two factors: (1) 
a constant times temperature and (2) another-constant times the abso- 
jute temperature times the pH. The use of this compensator has made 
it possible to calibrate recorders and controllers directly in pH inde- 
pendent of the temperature of the solutions being measured. 


Electrolytic Control of Chemical Reactions 

Electrolytic conductivity cells have been designed for many industrial 
applications as a means for continuously measuring and controlling 
chemical concentrations. For measurements at atmospheric pressures, 
use has been made of conductivity 
cells constructed of glass and of hard 
rubber. For installation in non-cor- 
rosive industrial solutions, at tem- 
peratures up to 200° F., particularly 
in condensate lines in power plants, a 
cell has been designed essentially of 
brass with an insulation of a specially 
heat-treated bakelite material. More 
recently there has been developed a 
cell which can be used at the high 
temperatures and pressures necessi- 
tated by the present-day trend toward 
high-pressure beilers. The chief 
problem to be solved in this research 
was the development of an insulating 
material which would withstand such 
operating conditions. A satisfactory 
caer prmaggy in a specially Scr.senmre Commnecrsons IN A LEEDS 

AND NORTHRUP RECORDER 

Gas analysis equipment, operating 
on the thermal conductivity principle, has been developed for con- 
tinuously recording gas concentrations. The development of this equip- 
ment necessitated a study of materials for cell construction, filtering 
devices, drying agents, etc. For accurate calibration it was necessary 
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to establish the thermal conductivities of various gases and gas mixtures, 
Accurate analysis of gas mixtures in these studies is made by means of 
an interferometer. This instrument is also used in analyzing the gas 
compositions used in calibrating industrial equipment. 
Some of the studies made in the physical division of the research 
department have also been concerned with chemical problems. One 
of these has been the development of 
a high-precision electrolytic conduc. 
tivity bridge for research work. This 
precision bridge was designed essen- 
tially as suggested by Grinnell Jones 
and makes use of non-reactive woven 
type resistances developed in the 
physical section of the Leeds and 
Northrup laboratory. The develop- 
ment of this non-reactive woven type 
resistor has led to the manufacture 
of a new line of precision A. C. re- 
sistance boxes and bridges for high- 
frequency measurements. 


Engineering Developments 


The engineering department, under 

the direction of W. Richison Scho- 

Recorp or ABsorBER Acip Strenctu field, is subdivided into groups some- 

what similar to the research depart- 

ment, with the additional necessities such as drafting room, blue print 

shop, etc., and in addition includes a test room. Many problems 

not exactly of a research nature are investigated in the engineering 

test room: accelerated life tests, redesigns of present products, etc. 

The engineering department issues specifications on all orders for equip- 

ment other than stock products, designs all new products developed 

in the research department, redesigns present equipment, and cooperates 

with the sales department in estimating on and suggesting equipment 
for new problems presented by inquiries. 

A nitriding furnace, operating on the circulating gas principle was 
developed by the engineering department. One problem in this de- 
velopment had to do with the determination of suitable material for the 
gas-tight container and the metal parts enclosed in the gas-tight con- 
tainer. The low carbon steel containers originally used were found to 
become nitrided at many of the operating temperatures and therefore 
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had a very short life. Many different materials for the container were 
investigated; and the results of these investigations, together with 
actual metallurgical information on nitriding operations, have been 
published. 

An equipment for recording smoke density, particularly as applied 
to stack gases, has been devised by the engineering department. This 
problem was concerned with the design of a smoke sampling system, a 
means of controlling the voltage of the light source, and means for pro- 
tecting the thermopile which is the detecting unit. The principle of 
this equipment has been extended to the determinations of lower smoke 
concentrations as encountered in vehicular tunnels. 

A significant example of the design of a new electrical circuit from 
the elements of an old circuit to give an instrument with new advantages 
is that of the frequency (industrial) recorder and controller. The circuit 
is that of an impedance bridge, two of the arms consisting of non- 
inductive resistances and the other two of arms of non-inductive re- 
sistances together with mica condenser units. One of the latter arms 
contains a non-inductive resistance in parallel with a mica condenser, 
and the other arm contains a non-inductive resistance in series with a 
mica condenser. The balance point of such a bridge is extremely 
sensitive to changes in frequency, and therefore the circuit makes 
possible a sensitive frequency measuring instrument. Such frequency 
recording and controlling instruments become of extreme importance in 
maintaining desired loads between stations of the same system, or be- 
tween systems in an inter-connected group. 


Remote Control for Chemical Systems 


An example of remote control is the remote pressure recording equip- 
ment, which makes use of a standard potentiometer recorder and a 
mercury manometer in which a steel float makes contact along a slide- 
wire. The steel float moves up and down with pressure changes and 
moves a contact along a slidewire which is part of the potentiometer 
circuit. The slidewire carries current from dry cells, and the moving 
contact changes the voltage drop between point of contact and the end 
of the slidewire. Slidewire and contact are connected to the recorder 
through a telephone pair which may be up to about 50 miles, or to line 
resistances of 10,000 ohms. Such equipment is particularly applicable 
in industrial gas distribution, and in remote recording of liquid levels, 
such as reservoirs, since the circuit can be balanced at the recorder, 
making it necessary to visit the detecting unit only at infrequent inter- 
vals, 
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QUINHYDRONE PH INDICATOR 


The production department is under the supervision of W. R. Coley. 
Here are manufactured the precision instruments that will eventually be 
used in the educational institution, research laboratory, oil refinery, 
automobile plant, steel mill, chemical plant, etc., with an accuracy de- 
manded by the application in question. Such manufacture requires 
precision machines, skilled mechanics, rigid tests, and inspection. 
Chemistry has played its part in the selection of materials: resistance 
wires, galvanometer suspensions, coating and impregnating materials, 
all of which must give minimum temperature coefficients, withstand 
corrosive action of gas-laden atmospheres and moisture, etc. 

The above is an incomplete picture of the réle that chemistry plays in 
the electrical instrument industry, but it does show, we hope, the de- 
pendence of the industry on chemistry as well as the dependence of the 
chemist on electrical measuring instruments. 
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Economic Importance of Research 
Advances 
By F. Peter Dengler 


A business chemist explains 
how research can act as an 
everyday adjunct to business. 
Research as a short-term invest- 
ment. Problems of the Indus- 
trial Research Laboratories. 


ANY enterprises have been wrecked or obscured through the 
M lack of technical knowledge. Often some of the specific prob- 

lems of supervision, finance, manufacturing, and selling are 
found to be chemical when traced to the fundamentals, and disappear 
under the research chemist’s investigation and advice. Every business 
generates problems intrinsically its own. Every problem demands 
specific study and no doubt a specific remedy. 

Research service of some type is the one way out of almost all diffi- 
culties in modern business; and results in increased earnings quickly 
pay for the initial cost involved. 

It requires keen analysis to learn whether or not the need is for com- 
mercial or technical knowledge. Too often this question is decided by 
officials having only commercial knowledge, with too close a view of the 
subject. It takes vision to look deeply into many of the problems which 
come up. 

Research is necessary many times to meet competition. Money may 
easily be spent for sales campaigns or for advertising which does not 
bring results. Results cannot be forced, and we want here to give an 
illustration to prove this statement. 

We were called into conference with an advertising agency for the 
purpose of making an analysis of a selling problem. The product was a 
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toilet soap. Sales of the soap had originally been large as the result of g 
wonderful advertising campaign; but they were now falling off and 
could not be forced by all the efforts of the advertising and sales depart. 
ments combined. 

The advertising agency had already tried to solve the problem itself 
by new advertising campaigns, tryouts in smaller localities, to see 
whether they could bring new life to the sales. When these methods 
proved useless, we were called in. We were given all the data and 
information which had been carefully compiled; and after thoroughly 
studying the facts, we decided that the trouble was not with the adver- 
tising, nor with the sales department, but with the product itself. The 
soap was a beautiful looking cake, well packed, and very attractively 
wrapped, all of which almost made it say ‘““‘buy me.” 

We made solutions of this soap as well as of many other nationally 
advertised brands of toilet soaps. These solutions were placed in amber 
bottles in order that the user might not identify his, or her favorite soap 
by the color. Each bottle was given a number, with our soap number 63. 

We then selected twenty men and women to use these soaps over a 
period of a week. After this trial period they were asked to write their 
impressions and to tell us the number of the soap they liked best and 
why. 

ONE man selected our soap and gave as his reason for liking it: “I 
like number 63 best because it leaves my skin soft, but I do not like the 
smell.’’ The other nineteen selected other soaps. Why? The answer 
was unanimous. They liked the odor of the soap selected. Here we 
had the answer. Our problem was a technical one — O DOR. 

We made up samples of No. 63 soap body without odors and then 
supplied our own ideas in odors, permitting tests to be made for the 
purpose of finding the best-liked odor. Each user making the test was 
asked the reason for selecting the odor or odors chosen. The odor 
finally selected was a new idea in soap perfume; and it was this change 
we recommended at once before making any test campaigns in advertis- 
ing. The change was made and new trial campaigns were begun in 
several sections of the country. The result was astounding and the 
sales repeated. That was the answer, we were told by the president of 
the advertising company. ‘We would never have thought of that, as we 
rarely look at such angles,” he said. 

The commercial side of the problem had been well thought out, but 
the technical side had been neglected because the chemist had sold the 
president of the company his idea of soap and odor. The soap was 4 
wonderful product, while the odor was a conglomeration of many 
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essential oils and not in the soap chemist’s line of endeavor. In our 
work we employed the finest perfume chemists, whose business it is to 
produce new odors. 

Here is a position which the research and advising chemist may find 
very delicate. The officers of the company had every confidence in 
their own chemist, the man who had produced the soap; and it is not as 
easy as it may seem to introduce a new idea into a pet project. One of 
the secrets of success in this work is never to take any credit, but to 
permit those who are interested to take up suggestions and apply 
them as their own. In this case we developed the new odor, then sold 
the chemist on the idea and permitted him in turn to pass it on to his 
superiors as the answer to their problem. It was a technical question; 
and as we had been employed in this case by the advertising agency, 
we had a good opportunity to permit the answer to come from the soap 
company's own laboratory. 


N APPLYING research to the commercial as well as the technical 
phases of a problem the important thing is the satisfactory solution 

of the client’s troubles, rather than the bringing about of some new 
technical discovery. When a client brings in a problem it is usually 
one that demands action rather than a long period of investigation and 
research. No one can wield a magic wand; but it is possible to dig out 
facts and study them, together with samples and all advertising matter 
that goes with the product. Then it is time to map a plan of action and 
act with the assistance of laboratories and experimental department. 

In connection with new problems for research the Industrial Research 
Laboratory always makes a long study of patents, literature, and every- 
thing we can find on the subject. Often the question has already been 
answered. We have often saved clients much money in these pre- 
liminary searches, and have avoided developing a new product which 
had already been developed by someone else. 

Business is interested in results and what they will cost rather than in 
theories which might work out, but which very often do not. Costs and 
administration mean very little to the average technical research man, 
who fails to realize that many products look fine on paper, but do not 
work out commercially. On the other hand, bankers and investment 
houses ought to consult commercial research organizations before at- 
tempting to finance propositions where chemistry is involved. 


i HAS been said that the average commercial research chemist does 
not give his brother scientist any credit for his knowledge, and does 
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not admit of even small errors in calculation. That may be true, but 
organizations like ours are paid by a client for the facts and therefore 
cannot afford to give the scientist or the inventor the benefit of any 
doubts. It is a case of dollars and cents. ; 

We have found many chemists and research men who are glad and 
willing to listen to reasonable argument, and in many cases we have been 
able to help them work out their difficulties by going over the proposition 
and making suggestions that will help in commercializing their propo- 
sition. Experience is necessary in order to see the weaknesses in 
many propositions and at the same time to suggest the proper correc- 
tives. 

There have been many commercial successes since the war; but there 
have also been many failures of technically sound projects which were 
insufficiently financed. The research man or inventor, anxious to 
commercialize his proposition, is often willing to make sacrifices to get 
financial backing; and, not having the necessary commercial training, 
his estimates of costs are usually too low. The financier furnishing the 
money naturally wants to do it as economically as possible, and too 
many times withdraws his support after the original investment has been 
spent. Had the financier gone to an industrial research organization, 
he would have been properly informed; and in many cases a failure 
would have been turned into a success as the result of proper financing in 
the beginning. We take the position that no investment house, bank, 
or business should finance any project until it has had commercial 
research advice, just as advice is given by attorneys who specialize on the 
legality of promotions and of the issuance of stocks and bonds for the 
purpose of financing new businesses. 


E are arriving at a new stage in the commercial world, or rather we 

are entering upon a new era, not only in the commercial world but 

also in the social world; and in this new era it will probably be more 
difficult to finance propositions than it has been in the past. 

The new era will demand more of scientist and of business and pro- 
fessional men in general. Science has brought about this new era, and 
the financial and commercial world has not kept up with the activities of 
science. Much of the maladjustment today, we agree, is the result of 
too many inventions and new processes which have made living condi- 
tions better. As the result of better living the world demands not only 
more than in the days before the war, but a new and complete readjust- 
ment of our whole economic structure, including all promotion of business. 

Money spent on commercial or technical research in the future will be 
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carefully appropriated and spent under the supervision of such an 
organization as ours, where outsiders do the work and the house organi- 
zation does the research. 

We have suggested to many institutions that they either do research 
work or have it done, in order that they may be ready to take advantage 
of what the future holds in store. The story of the British indigo indus- 
try in India is one of the finest examples of what can happen to any of 
our industries so active today. England was surprised not so many 
years ago, when a synthetic indigo passed the stage of experimentation 
and began to be marketed in large volume. This was the end of a 
profitable industry, from which England had derived enormous revenue. 
Immediately England sent her experts to India to find something with 
which to replace the lost industry. Cotton was decided upon, and 
experiments were immediately carried out. Today India grows some 
of the finest cotton, and neither England nor India was seriously affected 
as the result of losing its indigo business. 

An illustration in our own country is that of the wood alcohol industry, 
which, with millions of dollars invested, suddenly found a new synthetic 
product from Europe selling at half the domestic price. Here com- 
mercial research could have played an important part, had such a 
surprise been anticipated. These simple illustrations bear us out when 
we say that no industry is so secure that it can afford in this day not to 
recognize the importance of chemical, as well as all other types of 
research. 


OME years ago we made the prediction that lacquers would entirely 

replace the old time varnishes, and this prediction is now a com- 
mercial fact. Lacquers have practically replaced varnishes in every 
field. Another prediction is that white lead, zinc and oil paints, and 
their various combinations will before long be replaced by materials 
much more efficient and cheaper than any now used for general painting, 
and this prediction is based on information which comes to us from 
reliable sources. No doubt industries engaged in this line already have 
their research departments working on such material, if the commercial 
heads anticipate the great activities of the new era. 

For some time research work has been going on to discover why the 
old type iron cooking kettle has not only disappeared from the home, 
but from the hotel and large industries where iron kettles were formerly 
used. Much, no doubt, is being learned from this extensive study; and 
when it has been completed we will know whether the aluminum kettle 
has come to stay permanently or will find itself replaced in many homes 
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and industries by a new type of iron kettle produced to meet the many 
arguments of aluminum utensil manufacturers. 

Years ago, when we went into consulting work, a friend of ours, an 
engineer, told us we would not last six months, because this country was 
not ready for the kind of service we wanted to render. He was right, 
and had we not worked out a campaign of education which brought 
about some results we would not have weathered the hard knocks of the 
first six months. We found that in order to get results we had to study 
the client’s problem and make it our own, and we rarely took an assign- 
ment unless we were sure we could deliver the answer the client wanted. 
We found early in our experience that the commercial client expects 
results and that it was better to lose the business than to disappoint 
him. There were times when the client could not justify the expenditure 
of an amount necessary to carry out a particular piece of research. In 
such cases, if we felt that the result could be sold to him or to some other 
concern we carried out the research on our own account and sold it as an 
article of merchandise. 

In the work of the industrial research laboratory it is necessary to 
keep in touch with all the new things that are being produced, so as to 
give an answer quickly to problems which arise. We have found that 
some of the large producers of raw materials are very willing to co- 
operate with us in working out the application of their product to some 
problem in hand. They not only give of their materials but are willing 
and glad to place trained men in plants, to demonstrate the use and 
effectiveness of their product. This kind of assistance is valuable indeed 
to the smaller concern which has no research department of its own and 
which must more or less rely upon cooperation of this type, together 
with advisory counsel such as we render. Some of the larger chemical 
and allied industries have not yet seen the value of this kind of co- 
operation, but in time will no doubt learn of the benefits which may 
accrue to them as the result of this kind of constructive help. 


PPLIED research in industry is a large field, but the organization 
furnishing this type of research must consist of men who are sincere 

and willing to cooperate in every way and at all times. That is why 
some of the large concerns in this country have made a success of their 
research departments. They have taken the research workers into 
their confidence and have given them credit for their developments. 
The only requirement of the research worker is that he give the best in 
him. A few men working together, honest with each other, can develop 
products which will revolutionize industry and business; and in some 
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instances they already have done so. We need only look at some of the 
great developments of our large industrial organizations and we will find 
behind these developments a very efficient research organization. 

Our national government has done much constructive research work; 
and although it bas been said the government was encroaching upon 
private industry in so doing we do not fully agree with this statement. 
Some of this research could only have been completed by the govern- 
ment, on account of the vast expenditure of money necessary and the 
great chance of failure which was involved. This, again brings out the 
statement we have so many times made—that private industry has not 
always been willing or able to spend the huge sums of money necessary 
in the research field. Slowly American industry is learning the value of 
modern research and the results it can produce, and some of the ex- 
amples of private research by great industrial organizations are helping 
to place research on the level where it should rightfully be. 

A man asked us recently who paid for research. We told him that the 
ultimate consumer paid for all research in this country and that the 
results he obtained were enormous as compared to what he paid. Al- 
though we have no subsidized research in this country at this time, it 
will not be long before such a subsidy will come into being. If not from 
the government, it may come from combined industries. 

A new orange drink had been placed on the market and became 
successful far beyond all expectation. It was made from fresh oranges, 
with a lot of good applied psychology such as oranges running through a 
mili and the juice running into the container or from which the drink 
was drawn. Fine fixtures, mirrors, and all the glamour of an up-to-date 
establishment appealed to the public. Things were going fine in many 
of the stores, when the health officers notified the company it would have 
to make a healthful drink which met the requirements of the sanitary 
laws or they would close up all places of business in three days. 

We were called in, and after a consultation with the health officials, 
we learned that the trouble was a bacteriological one and very detri- 
mental. We set to work at once and for days worked to locate the 
source of the contamination. Within a week the factory turned out an 
orange drink which was healthful and sanitary in every respect; and the 
drink became a great success without the public ever having known of 
serious trouble or of the way it was located and eliminated. 


E have been employed in many cases before the Federal Trade 

Commission and before the Food and Drug Administration and 

Tariff Commission, and much, in these instances, has been research. 
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In cases of misbranding as the result of oversight we have been retained 
and as the result of technical knowledge have been able to retain names 
that have become popular. In several cases to have changed the name of 
the article would have meant ruin as well as great financial losses. We 
were able to make the products conform rather than change the name. 

Many clients when they are ready to put a new product on the 
market submit to the laboratory all the facts, together with labels, 
cartons, advertising matter, and sales plans. We then go into every 
phase: name, label, statements on the label and package, and state- 
ments in the advertising. In this manner we are able to advise against 
technical pitfalls. 

We wonder if it would not be possible to cut the enormous advertising 
appropriations and use the amount cut from the total for research, 
including chemical as well as the other types of research required in 
business. This would include making the products better and more 
economically and establishing better selling methods. A study of costs 
should also be included, as we have found, from our experience. Actu- 
ally there are many concerns where no real cost sheet is available. 

Advertising has found its place in almost every business and line of 
human endeavor, and there is never a question about spending money 
for advertising. The only question which arises is, ‘How much shall be 
spent?” 

Many large industries look upon their research department as an 
investment just as they do their advertising department. This is not 
too general, as most of them figure research an expense. In selling our 
service we have found that we succeed much better when we show the 
value of the advertising department and then talk on research as the 
same type of investment. 

The position of research today is the result of not having been properly 
understood. Look into the industrial field and find how many research 
men are executives. A scientific man is not looked upon as an executive 
and too often is not one, nor has he the training to be one. There is no 
better business executive than a research man who has been trained to 
think and analyze without jumping at conclusions. This type of man 
in industry is coming into his own, but he is not going to find the stepping 
up so easy unless he has trained himself in commercial subjects. The 
average research man knows nothing about advertising, finances, 
traffic, salesmanship, economics, and the general run of business. Then 
too, the average man of this type does not remain in one place. He is 
looking for new fields to conquer, and new pastures look greener to him. 
If we could have some real statistics on how often men of this training 
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move from one concern to another, or from one town to another, it 
would be amazing data to most of us. True, we have many who have 
gone forward and to the top, but they are an exception rather than the 
rule. 

We need more research men who can become business executives, in 
order that the value of research may be brought to the attention of the 
business world as a whole. Every angle of business today needs its 
research, not only chemical and physical but many other forms of 
research. The old time executive is going rapidly; and the day is at 
hand when the men who will head big business will be men of keen 
insight with trained powers of analyzing problems. 

Industries that were powerful and influential in the past will go and 
new ones will replace them. We have industrial giants today, but none 
is so secure that it can say it will exist forever. Tonight or tomorrow 
any industry may find that some chemist or research worker has dis- 
covered a better way to do what they are doing; or there may be some- 
thing entirely new to replace the present product. Nothing is im- 
possible today. Financiers are watching these things all the time. 
Bankers are beginning to realize that they have great investments in 
plants which tomorrow may be obsolete. Guidance and advisory 
counsel is necessary now in all good business administration—for chem- 
ists, engineers, and research workers often have knowledge of things that 
are going on long before they come on to the commercial scene. 


LL our modern inventions and scientific developments have made 

living better and all have created new wealth. When we ceased 
encouraging invention and research as the result of this present world 
condition, and even went so far as to discuss a “closed season’’ on all 
inventions in our patent office, we were hindering our greatest source of 
wealth. 

Our wealth, or that part of it which went to foreign countries, has in 
most cases gone into the great chasm of political error and greed and 
will never return. It has been absorbed, directly or indirectly, in the 
great new foreign economic experiments. 

We must produce new wealth, but we can do this only by encouraging 
research and invention and financing both, if not by private wealth, 
then by government subsidy. It must certainly be done before we can 
emerge from our present condition. Government reconstruction finance 
corporations paying for dead horses cannot help. They must buy new 
horses with this money or, in other words, we must produce new things 
and by producing new things put men back to work and begin the 
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creation of new wealth. The old things will then, as a matter of course. 
also be required. 

Let us go back to the days before all our modern inventions and 
developments. If it had not been for research and invention with the 
proper financing, we would today have no railroads, steamships, tele- 
phones, telegraph, radio, beautiful buildings, great educational institu. 
tions, fine churches, and many other things all of which have had their 
part in bringing us to our modern high state of civilization. As the 
result of all these things we expanded too rapidly; and the men who 
held the balance of the world were not ready to meet the great demands 
imposed upon them. Modern economists have been trying to find the 
cause for our world condition, especially in this country; but they have 
failed to reckon with modern scientific research, invention, and develop- 
ment. 

Take what is remaining of accumulated wealth and with the proper 
faith in ourselves give a spur to research and invention—and soon we 
will be creating new wealth and happiness. 

Russia's plan may not be right, and I do not think it is, but they alone 
of all countries have a definite plan. What architect or engineer, with 
all the materials to build a great building, is without a plan which has 
been carefully thought out, either by him or by others? No more can 
we, as a people or as a nation, be successful unless we have a definite plan 
for action. 


UR reasoning has been unsound; and until we have a definite plan 
brought about by sound reasoning we will not succeed. This 
reasoning must be based on what has gone before, and possibly much 
that has been good will go into the new plan; but very much will be cast 
overboard. 

Will this great new plan be brought into being by a head of our govern- 
ment or some super-executive, who will become a dictator or managing 
head of our government in order to execute his plan? 

Somewhere I read or heard the following statement, which it may be 
well to ponder over in closing: ‘‘Ninety-nine per cent of all human beings 
drift downstream with the current. One per cent thinks, climbs the 
bank, and gets somewhere. Those who have done their own reasoning 
and who have investigated facts before forming conclusions, have been 
exceedingly scarce in every generation. Those who remain slaves of 
precedent cannot be masters of opportunity.” 
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The Tutorial Plan at Buffalo 


By Howard W. Post 


The new ideas in American 
education as they are worked 
out in a university chemistry 
department. Giving the excep- 
tional student a chance to 
develop. 


tional experimentation. Beginning some time ago with a handful 

of students the College of Arts and Sciences inaugurated a system 
of honors courses by which the program of the senior college was modified 
in certain cases to fit the abilities of the individual students. For the 
selected student of speciai ability, attendance at classes was not made 
compulsory—the desire to attend was assumed to take the place of the 
compulsion to attend. Each student chose a field of concentration in 
which he did most of his course work, with or without a second, or minor 
field. 

In its embryonic stage, the plan called for the completion of some piece 
of individual work by each student in his major field, but this was not 
well organized in the beginning. There has been expansion from year 
to year until now the entire junior and senior years are devoted to these 
students. These tutorial students are supposed to be the pick of the 
previous sophomore class, individuals who are above the average; and 
their progress during the second half of their undergraduate work is 
carefully guided by a chosen group of instructors or tutors. 

During the spring of his sophomore year a student is expected to pe- 
tition the department of his choice for the privilege of becoming a major 
in that department. In chemistry, for instance, in addition to having 
the requisite number of semester hours of credit, the sophomore must 
have completed or be taking general inorganic chemistry, quantitative 

601 


I RECENT years the University of Buffalo has engaged in educa- 





The CHEMIST Jaly, 1932 


analysis, physics, and calculus and must have a reading knowledge of 
scientific German, to be accepted as a major student. Those so accepted 
are classed as juniors, as any third-year student would be, but with the 
added title of ‘‘tutorial student,’’ or accredited member of the senior 
college. 


HE program for these students comprises a fundamental course in 

both organic and physical chemistry and at least one advanced 
course in organic, inorganic, or some branch of physical. Elective 
courses are offered in advanced analytical, colloidal, and industrial 
chemistry, as well as biochemistry. In addition the student must un- 
dertake and complete some piece of independent work, preferably during 
the second half of his senior year under the guidance of a member of the 
faculty. All seniors who graduate and receive the degree of Bachelor of 
Arts, with chemistry as a major subject, take a comprehensive written 
examination toward the end of May before Commencement; and this is 
followed by an oral examination of the same nature. 

The entire group of tutorial students and tutors meets once every two 
weeks, these seminars or conferences following three main lines of 
thought. At the beginning the literature of chemistry is discussed, 
with particular reference to methods used by research workers. This is 
first done from the point of view of the physical-inorganie chemist and 
then from that of the organic. Each student then prepares a bib- 
liography on some assigned topic which is presented to some one member 
of the faculty for approval. There follows a series of discussions on the 
historical background of modern chemistry. 

Students are given mimeographed sheets of references to the litera- 
ture before each conference hour, so that they can come prepared to 
participate intelligently in the discussion and perhaps interpolate various 
points which the leader is obliged to leave out of his talk through lack of 
time. 

The philosophy under which the department regulates itself holds that 
all energies should be bent toward the development of one good funda- 
mental course covering systematically each of the four main branches of 
chemistry—inorganic, analytical, organic, and physical—and that every 
student must pass these courses with a grade of ‘‘B’’ or better to merit the 
distinction of tutorial student. During his senior year, as mentioned 
above, he pursues one of these fields through an advanced course which 
is of such a nature that it can be elected by either seniors or graduate 
students; and in addition he is introduced to the methods underlying 
independent work in one of these branches. 
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An Emissary of Chemistry 
By Earl P. Stevenson 


A pioneer in the consulting field. The story of 
Arthur D. Little, one of the busiest and one of the 
greatest of American chemists. 


JourNaL still smacks strongly of 

the prescription counter, and in 
some circles a ‘“‘laboratory’’ is only a 
sobriquet for the ‘‘chemist’s shop.” 
Here the exact status of a consulting 
chemist must have been a stickler in 
1886, when Dr. Arthur D. Little 
entered into the partnership of Grif- 
fn and Little. Possibly a _ psy- 
chologist would be prone to see in 
this circumstance the source of Dr. 
Little’s enduring zeal in the course 
of establishing the profession of 
chemistry on a proper plane. 

A few boyhood experiments, and 
these not wholly within the carefully 
prescribed curriculum of present- 
day “chemical sets,’ had been sufficient to shape a course toward the 
Massachusetts Institute of Technology. But more than these inci- 
dents were required for the venture of 1886. That those intangibles 
were supplied is attested by the fact that what was then begun has con- 
tinued. 

Through his many papers he has interspersed the delightful stories of 
his early experiences as a consulting chemist. He was convinced then 
that the paper industry needed chemistry—a conviction that had its 
origin in his superintendency of the first sulphite mill in America. But 
more than personal conviction was required to break through the tra- 
ditional conservatism of the New England mill manager, typified by one 
who laconically remarked that he had ‘“‘a son at Yale who came home 
every fortnight’ and could give them “all the chemistry needed.” 
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Others did not hesitate to be epithetic in their choice of words whey 
called upon to contemplate the appearance of ‘‘a chemist from Boston 
in their private domain. 


N EXTRAPOLATION of the income curve for the first ten years 

could not have held out any great promise for consulting chemistry 
as a career for one of discriminating tastes. The imagination of the 
country, however, was being slowly kindled in the years preceding the 
turn of the century by the introduction of processes having their origin 
in the chemist’s laboratory. One of these—the discovery in 1893 by 
Cross, Bevan, and Beadle of the reaction between carbon bisulphide and 
cellulose in the presence of caustic soda, which was destined to revolu- 
tionize the textile industry of the world—brought to Dr. Little the first 
opportunity to become identified with a great development. He was 
quick to grasp the significance of this discovery, which was communi- 
cated to him by Cross and Bevan through a mutual friend who had wit- 
nessed a demonstration of the process in their London laboratory. 

The museum of Arthur D. Little, Inc., contains early examples of 
products which have in recent years added so much to our national in- 
come. It remained, unfortunately, for British money to prove that 
viscose silk, one of those items, was worth millions instead of fifty 
thousand dollars, for which Dr. Little had the American rights under 
option in 1902. 

In 1900 the partnership of Little and Walker was formed. It con- 
tinued until 1905, when Dr. William H. Walker accepted the professor- 
ship of chemical engineering at the Massachusetts Institute of Tech- 
nology, following the installation of the Research Laboratory of Applied 
Chemistry. In these yet formative days new opportunities were being 
created by the constant appraisal of industrial trends, which provided 
facilities for effective participation in the expanding field of industrial 
chemistry. With growing recognition, the curve of business began to 
show certain parabolic characteristics, and Dr. Little was encouraged to 
incorporate the business in 1909, thereby adding greatly to his personal 
responsibilities. 

The same qualities which developed an unique venture into a success- 
ful business have opened for him other opportunities; and to these he 
has given unstintingly of his time and energy. In recognition of his 
contributions to and interest in the advancement of applied chemistry 
he has been privileged to serve as president of the American Chemical 
Society (1912-14), the American Institute of Chemical Engineers (1919), 
and the Society of Chemical Industry, London (1928-29). The chair- 
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manship of important committees of these societies and other bodies has 
had a habit of gravitating toward him, probably for the very good reason 
that he has always accepted these assignments as opportunities to carry 
forward important activities. How much of his time has been devoted 
to the International Chamber of Commerce, the Engineering Foundation 
Board, the National Research Council, the National Exposition of Chemi- 
cal Industries, the Harvard Department of Chemistry, and the Depart- 
ment of Chemistry and Chemical Engineering at the Massachusetts In- 
stitute of Technology lies beyond the range of an estimate. As Dr. 
Frederick G. Keyes said of him at the time of the Perkin Medal Award, 
“Doctor Little is a member of more scientific and technical societies than 
any one I have ever known and, what is more remarkable, he finds time 
to contribute to all of them pretty regularly and effectively.” 

In recognition of these services and of his participation in diverse re- 
searches in the field of industrial chemistry, he has been the recipient 
of honorary degrees: Ch.D. from the University of Pittsburgh; Sc.D. 
from the University of Manchester (England), Tufts College, Columbia 
University; Honorary Associateship, College of Technology, Manchester 
(England). He has borne these laurels gracefully and received them 
impersonally, regarding himself as an emissary of his profession. 


E HAS evidenced a keen and analytical appreciation of the problem 

of training men for more effective work in the so-called pure and 
applied sciences. The School of Chemical Engineering Practice of the 
Massachusetts Institute of Technology was his conception and came into 
being as the result of his initiative. In the affairs of his alma mater he 
has always shown an active interest and now serves as a life member of 
the corporation. 

While engrossed in his own personal affairs and carrying on varied 
extra-curriculum activities, he has in some way found time to prepare 
sixty essays and addresses during the past fourteen years. A selected 
group of these essays was published in book form in 1928 under the title 
of The Handwriting on the Wall. As Dr. Little has said of this compila- 
tion, “The thread which binds it together is the reiterated emphasis upon 
the debt which industry owes to chemistry and the necessity of utilizing 
the creative power of research if we are to avoid its alternative, which is 
retrogression.’’ These papers, collectively and singly, are good medicine 
for the mental fatigue which accompanies too prolonged focusing upon 
a minute detail of a refractory research problem, and they are good 
propaganda for those to whom the chemist must look for the wherewithal 
to continue his labors. 
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“The Fifth Estate,” delivered on the occasion of the centenary cele. 
bration of the founding of the Franklin Institute, is among the best 
of his writings. Those who are endowed with ‘‘the simplicity to wonder, 
the ability to question, the power to generalize, the capacity to apply” 
are eligible for fellowship in the Fifth Estate—‘‘The company of thinkers. 
workers, expounders, and practitioners upon which the world is absolutely 
dependent for the preservation and advancement of that organized 
knowledge which we call Science.’’ It is a truly delightful and inspiring 
essay. 


HILE the profession of chemistry has been and continues to be his 

dominating interest, Dr. Little is appreciated by his friends for the 
broad cultural viewpoint which he has so persistently cultivated and for a 
genuine interest in everyday affairs. The flexibility of the English 
language and the infinite shading in which an idea can be expressed by 
the correct phrasing and choice of words have always fascinated him. 
While insistence upon clear expression may have appeared at times un- 
duly bothersome to an associate working under the necessity of com- 
pleting a report for scheduled delivery, the training which he has been 
able to give to those privileged to follow his routine correspondence and 
to receive his friendly criticisms of their writings has been of inestimable 
value. 

There is a good deal to be said for his guiding principle, ‘‘easy writing 
makes for hard reading.’’ Certainly it has a well-deserved place in any 
organization that must depend in a certain measure for its effectiveness 
upon the conviction with which its reports are received. It has been 
said of scientists that they alone have something to say, but, unfor- 
tunately, are unable to say it. That such an epigram cannot be sub- 
scribed to in these pages without qualification is only too obvious. The 
satisfaction which Dr. Little has derived from the standard which he 
has established for the reports of his organization is exceeded only by 
the pleasure of responding to requests from colleges and secondary 
schools for reprints of his different essays, to be studied as models for 
style in the presentation of technical facts. The Jndustrial Bulletin of 
Arthur D. Little, Inc., which is published monthly and edited by him, 
also reflects his efforts to write correctly and interestingly and to assist 
others to do likewise. 


SKETCH such as this would not be complete without paying some 

attention to that delightfully indefinite category of activities in 

which one is expected to engage a part of that rarest of all things— 
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spare time. Chinese porcelains are Dr. Little’s serious hobby. He has 
collected a number of exquisite specimens, and only the limitations im- 
posed by his profession have restricted the size of the collection. After 
all, chemists are not supposed to indulge in the collection of rare objects 
of art. 

As this article is being written, he can be found in the Florida latitudes 
exercising a more recently acquired hobby. A Leica camera is now an 
inseparable companion in his vacation hours. He will return shortly 
with a charming set of photographic enlargements remarkable for de- 
tail and artistic subject matter. The realtors of Palm Beach and 
Northeast Harbor, Maine, in which latter place he spends the summer 
months, would do well to review his collection of photographs. The 
scenic charms of his native state are a challenge to his skill as an amateur 


photographer. 


The “Beauty is truth, truth beauty” Department 
You CAn’t IMPROVE ON NATURE! 


Would you sweeten wild bee’s honey? 
Would you change the cherry’s taste? 
Don’t you think it would seem funny 
To mix maple sap with paste? 


Would the rose’s scent seem sweeter 
If a chemist loaned a hand? 

Does the lily-bed look neater 
Painted by an artist grand? 


Choose your cigarette discreetly, 
And by words do not be tricked .. . 
NATURE does the work completely 
When OLD GOLD tobacco’s picked! 


—Old Gold Advertisement 


Waiter, a raw beef-steak for an Old Gold smoker! 
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The Metropolitan Committee 
By M. R. Bhagwat 





The state of unemployment in 
the metropolitan area as indi- 
cated by committee figures on 
July 1, 1932. Results of the 
drive for funds. 








HE Committee had registered on July first a total of 629 un- 

employed, of whom 578 were qualified as chemists or chemical 

engineers; and it is felt that this figure represents only a small 
fraction of the total chemical unemployment in the metropolitan 
district. We have yet to find a method of inducing all chemists to 
register irrespective of whether or not the committee can help them, 
yet these figures are very important in any survey of unemployment 
and therefore in any steps to secure government relief funds. 

The 578 qualified chemists have been registered under the following 
headings, Class A representing those actually destitute, Class D those 
least in need of work: 

Class A 114 

Class B 130 

Class C 161 

Class D 173 

Of these chemists 124 have been placed: 

Permanent Temporary E. W. B.* Total 
Class A 10 i) 10 29 
Class B 14 18 : 35 
Class C 12 12 25 
Class D 18 13 35 


54 52 124 


* Emergency Work Bureau. 
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These chemists as regards time out of work may be classified as 
follows: 


Over 12 months 

8 to 12 months 

4 to 8 months 

Less than 4 months 


Salary ranges while employed were: 


Over $5000 
$3600 to 5000 
$2400 to 3600 
Less than 2400 


Registered chemists are also classified as follows: 


Members of the American Chemical Society 

Members of other technical societies, not members of A. C. S. 
Non-members, college graduates with experience 
Non-members, recent graduates with no experience 
Non-members, non-graduates, over four years’ experience 


Woman chemists (included above) 


In addition, there have been registered 121 other chemists living 
outside of the greater metropolitan area; 7. e., more than fifty miles 
away from New York. 

The solicitation of funds is still going on; and the following letter 
has been sent out as a second appeal to those who failed to contribute 
at the first request. 


FELLOW MEMBERS OF THE CHEMICAL PROFESSION 


This is our second call for funds. We base it on our record of work 
accomplished and on the growing urgency of the need. 

From our first appeal of April 22, $5167.02 has been received to date 
from 568 contributors. It cost $300 to collect the money. Of the 
balance 92% goes directly to chemists and chemical engineers with 
families who are without other means of support and 8% is required 
for office expenses. 

The Working Committee, made up of registrants, have placed 122 
of the 548 qualified registrants in chemical jobs. Temporary non- 
chemical work has been found for 25 more. 

Canvassers for the Committee have visited most of the chemical 
firms in the metropolitan area. Besides procuring jobs, they have 
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informed employers of the gravity of the unemployment situation 
and have, in some cases at least, influenced them to maintain their 
chemical staff. 

The Committee’s limited funds have made it possible to give regular 
relief work to but 17 chemists and chemical engineers, although 167 
qualified registrants, 86 with families, have exhausted their reserves 
and are without regular means of support. Of the 17, 3 are working 
for the Committee and the remainder are doing useful work in hospitals, 
public libraries, etc. 

Much has been done, a great deal more remains to be done. The need 
is becoming more urgent every day. The quality of the work reflects 
your Committee’s efforts. The quantity depends on the funds the pro- 
fession supplies. 

DO YOUR SHARE—send your check to Robert T. Baldwin, Treas- 
urer. If you can’t afford more, send $5.00 or whatever you can afford. 
WE WANT YOUR SUPPORT! 

FRANK G. BREYER, 
Executive Chairman 





Positions Wanted 


The following chemists are available for positions. Further in- 


formation will be furnished upon application to The American In- 
stitute of Chemists, 233 Broadway, New York, N. Y. 


101-XX Chemist experienced in analysis of metals, rubber, paper. Some re- 
search experience. 

101-QT Ph.D. with wide experience in food products. Head of laboratories 
of various canning companies. 

101-PQ Chemistry professor. 15 years’ teaching experience. 

101-IN Chemical engineer experienced in high vacuum and the chemistry of air 
gases. 

101-ZN Research and plant chemist experienced in cement, leather, high ex- 
plosives, acids, fertilizers. 

101-MO Research chemist experienced in explosives, dye intermediates, acids. 

101-HW Paper chemist, research and development work. 

101-DP Recent graduate, industrial position. 

101-ID Chemical engineer, nine years’ experience plant work and management. 

111-NQ Chemist, 11 years’ experience. Research, analysis of metals. 

111-OX Organic chemist, experienced as chief chemist and director of research. 
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CONTEMPORARY THOUGHTS 








Science and Merchandise 


An editorial from Printers’ Ink, with the 
response it brought from a research man. 


AR be it from us to throw stones at the chemical and engineering 

research men. L. du Pont, president of E. I. du Pont de Nemours & 
Company, believed in them last year to the extent of $7,000,000 in- 
vested in development work, and doubtless the money was well spent. 

But, purely in the interest of accurately reporting news affecting ad- 
vertising and merchandising, be it said that research and product de- 
velopment departments are being closely scrutinized these days; there is 
some doubt as to whether the laboratories are earning their way. 

One large company discovered that most of its new products of merit 
had come from the outside; that nothing of much consequence had been 
developed by its expensive scientific staff. In addition, it was found 
that most of the major improvements in old products came from users, 
not from the experimenters. 

This much learned, the company decided that instead of a new 
product laboratory, it would have a new product man who is combing 
the country for items that will fit its needs. He is primarily interested 
in products that can be sold through his firm’s present outlets. He is a 
merchandising man, not an engineer. 

A merchandiser at the head of product development: this sounds 
sensible, some way. 

—Printers’ Ink 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 


Editor of Printers’ Ink: 

I should be sorry to see the editorial, “Science and Merchandise,”’ in 
Printers’ Ink of February 4th, pass unchallenged, for it may do substan- 
tial harm in these days when many companies are all too ready to cut out 
all expenses not essential for immediate production needs; and it must be 
admitted that research, like advertising, is usually unnecessary for 
filling orders on hand. 

Research, like advertising, seeks both to insure the retention of ex- 
isting business and to lay a firm foundation for expansion. Sometimes 
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research, like advertising, may bring immediate returns, but more often, 
in both activities, the dividends are deferred. Both activities, if their 
future dividends are to be assured, must be wisely planned and ably 
carried out. 

Surely you must know of costly advertising campaigns which, through 
faulty conception or methods, failed to yield a profit; but, also surely, 
you would not, because of one such failure, advocate abandonment of 
the printed advertisement and a return to the town crier. 

That research does pay has been demonstrated again and again. To 
offset each occasional failure, dozens of successes may be cited. Ger- 
many’s aniline dye industry, her chemical, metallurgical, and other 
products, which gave her industrial preeminence before the war, were 
not built up from ideas of others picked up by a product man. The 
aluminum industry did not arise because someone ran across some alu- 
minum ware that he could sell. 

If Edison had been a product man, would our electrical industry have 
been better off today? That industry is an outstanding example of the 
results of research. Its origin was in the researches of Faraday, Henry, 
and other pioneers; it was developed by the researches of Edison, 
Thomson, Steinmetz, and other great research engineers; its newest 
branch, electronics, was created by the contributing researches of many 
laboratories. 

What product man could have found a radio set to sell, before research 
had made possible the then undreamed of art of radio broadcasting? 
Continued progress can come only through a continuous supply of new 
knowledge, and the only source of new knowledge is research. A single 
company may succeed for a time by living on the ideas of others, but 
could a whole industry? 

How long would the United States maintain its present preeminence 
in electrical development if it fired its researchers and development 
engineers and hired instead product men to comb other nations for 
things we could make and sell here? Natural resources, research, and 
engineering development are the sources from which our industrial 
welfare is nourished, and natural resources will not last forever. 

Research and engineering are creative. Merchandising can deal only 
with what we have. When product men alone can cause real progress, 
we shall all be able to lift ourselves by our boot-straps and the power 
house will have been superseded by the perpetual motion machine. 


L. A. HAWKINS, 
Executive Engineer 
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A Fundamental Science 
By Kirby E. Jackson 





The relation of organic chem- 
istry to other sciences, particu- 
larly medicine. Some of the 
practical results of pure research. 








two branches—organic and inorganic. It had always seemed 

impossible to prepare organic compounds by laboratory syn- 
thesis; and so it was thought that organic substances were formed only 
in a living organism, under the influence of a peculiar “‘vital force.”’ 

Lemery' had previously considered mineral substances apart from 
animal and vegetable—a division in accordance with the early classifica- 
tion of neutral substances according to the three ‘‘kingdoms of nature.”’ 
Lavoisier and others adhered to the old classification, but about 1780 
Torbern Olof Bergman began to distinguish organic from inorganic 
bodies—the former those compounds which could be obtained from 
living matter, the latter those obtained from inert or mineral matter. 

In 1824, Friedrich Woéhler prepared oxalic acid from cyanogen, and 
in 1828 again did the impossible. This time he treated potassium 
cyanate with ammonium sulfate in the hope of obtaining ammonium 
cyanate; but the solution upon evaporation yielded urea instead. 

At that time the cyanates were classed as inorganic compounds, so 
that the complete synthesis of two well-known organic products—one 
of the plant kingdom and the other of the animal—were accomplished 
facts. Each synthesis created a sensation and made a breach in the 
wall that separated the up-to-then organic chemistry from inorganic. 
Of such importance was Wohler’s work that the year 1828 is looked upon 


Pr to the nineteenth century, chemistry was divided into 


' Nicolas Lemery, “Cours de Chymie,”’ published in 1675. 
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as the birth date of our modern organic chemistry, with Wohler az its 
father; and 1928 was rather generally celebrated as the centenary. 

Since 1828 one organic substance after another has responded to the 
efforts of chemists. There have been synthesized from the elements, 
directly or indirectly, many hundreds of the substances which occur in 
animals and plants. There have also been prepared many thousands of 
compounds more or less similar to those that occur in nature, until by now 
well over 250,000 compounds have been studied, described, and cata- 
logued. Despite the advances which have been made, there still remain 
some natural substances which have not yet been synthesized; but hope. 
ful chemists think these will eventually be prepared. 

Synthetic rubber, christened Duprene, has made its appearance 
just lately, after many years of painstaking research. Starting with 
coal, limestone, salt, and water, Father Nieuwland of Notre Dame, and 
the du Pont chemists have created a product that not only rivals natural 
rubber but in many respects greatly excels it. Had Germany had an 
unlimited supply of rubber during the World War, the map of Europe, 
and perhaps even the world, might be different today. 

There is now no meaning in the term “‘organic’’ as it was originally 
employed, for the percentage of compounds which are of animal and 
plant origin is quite small. The term is retained as a convenient 
designation for the chemistry of the compounds of carbon and, since all 
these compounds contain carbon, a more correct name for organic 
chemistry would be, perhaps, “‘the chemistry of the hydrocarbons and 
their derivatives.” 


N THE realm of inorganic chemistry the chemist is concerned, among 

other things, with the transformation of ore into its metal. All of 
these processes are chemical, and the high degree to which the metals 
and their alloys have been perfected is due to the ever watchful, constant 
supervision of the chemist. From ore, by means of the blast furnace, 
there is obtained pig iron, the starting point in the manufacture of steels 
of every conceivable quality, possessing many properties brought about 
by heat treatments or by clever admixture of other ingredients. These 
alloy steels made by the addition of manganese, tungsten, vanadium, 
chromium, nickel, silicon, titanium, or carbon to pig iron have brought 
about a series of revolutions in industrial fields. 

This ability to make products of entirely different properties calls to 
our attention the possibility of applying the same power to life phenom- 
ena. Life, even in its simplest state, has to do with transformations of 
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matter far more important to us and far more amazing than the trans- 
formation of ores into useful metals. 

An acorn is planted in the warm, moist earth; and the tiny germ first 
transforms the stored food—carbohydrates (largely starches), proteins, 
and fats with which it is surrounded, into rootlets to draw further 
nourishment—water and mineral salts—from the soil. The germ then 
sends up shoot and leaves to capture, by means of chlorophyll, carbon 
from the carbon dioxide of the air. The carbon dioxide from the air and 
water from the soil are converted almost entirely into cellulose. This 
goes on year after year, decade after decade, until in the end there is the 
full-grown oak tree. But this process, which is so simple of explanation, 
has never been reproduced in the laboratory. 

The farmer and the agriculturist in general have been benefited con- 
siderably by the chemist; for, with the application of the proper fer- 
tilizer to the soil, crops have been taken from ground formerly declared 
unproductive. From formerly productive land even greater harvests 
have been gathered. By the use of chemical sprays and dusting powders 
certain growths deleterious to the plants have been overcome or checked. 
It was the application of calcium arsenate that won the fight against the 
boll weevil and saved the cotton crop of the south. The chemist has also 
been of considerable aid in furnishing explosives by which the farmer has 
been able to clear his land quickly and effectively. 

Much as we know of life, there are yet vast gaps in the sum total of our 
knowledge. As simple as is the germination of a seed, as common as its 
occurrence, no one has ever yet produced synthetically a blade of grass 
ora rose bud. But coming even closer to home and amazing us even 
more completely, are the changes which take place when the fertilization 
of the female germ cell starts chemical processes that continue as long 
as the life of the individual lasts. In the usual order of things, the male 
sperm penetrates the outer wall of the egg, and cell division starts. 

Dr. Jacques Loeb of the Rockefeller Institute for Medical Research 
has shown by his classical experiments that life at its very beginning is 
connected with chemistry. In his experiments he was able to show that 
instead of fertilizing the sea-urchin eggs with spermatozoa the same 
chemical processes and cell division could be accomplished by adding 
chemicals to the water bathing the eggs. The only difference was that 
the processes were not quite as rapid as when brought about in the 
natural way. 

As in the young animal, so in the adult all life functions continue to be 
carried out by cell activities—ingestion, digestion, absorption, as- 
similation, growth, secretion, excretion, etc. Essentially, the problem 
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of health is a problem of normal cell activity; and though our knowl. 
edge of the principal processes taking place within the cells is increasing, 
the complete knowledge of the chemical components of a single cell has, 
as yet, never been definitely established. 

The enormous expanse and great importance of organic chemistry 
can be partially seen when one considers that the human body is made up 
of organic compounds and that the processes which go on within it are 
the reactions of carbon compounds. An animal body might be con- 
sidered as an organic laboratory. When everything is functioning 
properly, metabolism takes place and there is life and health; but when 
they do not, sickness and ultimately death result. 

The physician is an organic chemist, for often what he is called upon 
to do is to restore to its natural course some sluggish or ill-behaved organ 
or gland. An organic chemist carries out and follows a reaction in 
glass. The duties of the physician are more multitudinous and eclipse 
those of the organic chemist but, as has been said, ‘‘the hope of con- 
quering the complex is through the understanding of the simple.”’ 

The histologist and the bacteriologist both depend upon organic com- 
pounds in the use of stains and dyes. “Chemistry has been applied 
with such success that it is fast becoming an indispensable tool in the 
bacteriologist’s work shop.” In the realm of bacteriology it has been 
a problem of considerable importance to find a substance that has the 
property of destroying a certain type of bacteria without injuring the 
body tissues. The well-known German physician, Paul Ehrlich, who 
was also a trained chemist, found a cure for syphilis by the use of an or- 
ganic substance which he synthesized in the laboratory—arsphenamine 
(also called salvarsan). 

The work of Jacobs and Heidelberger of the Rockefeller Institute, 
on the application of various arsenical compounds to medicine, holds 
out hope that one of them will prove of distinct value in the treatment 
of sleeping sickness. During the World War, Dakin and Carrel found 
that ‘‘chloramine-T,” given under certain conditions, is strong enough to 
destroy micro-organisms without harming the tissues. This discovery 
saved not only many arms and legs but also many lives. 


UCH hope was entertained and some success has been achieved in 
feeding to diabetics a fat, glycerol trimargarate, artificially 
synthesized by Kahn and given the name “‘intarvin.” In place of the 
fatty acids containing even numbers of carbon atoms, such as are found 


* M. Starr Nichols, “Some Chemical Aspects of Bacteriology,”” Tuts JOURNAL, 9, 49 
(1932). 
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in natural fats, intarvin is synthesized from fatty acids having odd 
numbers of carbon atoms. When such a fat is fed to a diabetic, on the 
g-oxidation theory of fat metabolism, it should not generate acetone 
bodies, but should be completely oxidized in the body. Considerable 
work must still be done on intarvin, for its odor and taste now make it so 
nearly impossible to swallow that the treatment is nearly as bad as the 
disease. Had Banting not already produced insulin, the needed im- 
provements would no doubt have been made. ° 

A problem of particular importance to physiologists and general practi- 
tioners of medicine is the isolation, in a chemically pure state, of the ac- 
tive principles of glands in the body. One of the active principles of 
the suprarenal glands, adrenaline (or, as it has been officially desig- 
nated epinephrine) has not only been isolated from the gland but has 
also actually been synthesized in the laboratory by Abel, Aldrich, and 
Takamine. Thyroxin, the active principle of the thyroid, was isolated 
by E. C. Kendall of the Mayo Foundation in 1916. Ten years later 
(1926), C. R. Harington of London perfected a simple method for the 
more complete extraction of this substance, so that sufficient amounts 
for study were obtained. Up to this time there had not been enough of 
the substance for analysis. With the formula definitely established, 
the synthetic product was prepared the following year. Even though 
the natural drugs, as contained in the preserved glands, keep well and 
are effective in the treatment of disease, their artificial production en- 
ables physicians to control the dosage and to obtain the desired physio- 
logical effect with greater certainty and precision. 


HAT chambers of torture operating rooms must have been before 

the use of anesthetics! Is it amy wonder that many patients 
really in need of operations preferred to go on without them rather than 
to go through so much pain and suffering, with the outcome as uncertain 
as it was and the death rate so high? If chemistry had contributed 
only anesthetics, mankind would be much indebted to science. 

To Dr. Crawford W. Long of Jefferson, Georgia, goes the credit for 
being the first to use sulfuric ether as a general anesthetic, for on March 
30, 1842, he removed a tumor from the neck of Mr. James Venable. 
Ether had been known for centuries (it was discovered by Valerius 
Cordus, 1544). Nitrous oxide was discovered by Priestley in 1772, but 
it was not until 1794 that Sir Humphry Davy very rashly inhaled some 
and thereby observed its physiological effects. Chloroform was first 
prepared by Liebig and Soubeiran in 1831 and used first by Simpson in 
1848 as an anesthetic. Each of these compounds had been toyed and 
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played with because of its recognized power of producing unconscious. 
ness, but some time elapsed before the final step was taken and efficient 
anesthesia was made available to mankind. 

Despite the almost universal use of these three substances, together 
with some compounds of later development, certain drawbacks to their 
use could not escape recognition. For many purposes in general 
surgery and dentistry, the administration of a local anesthetic is con. 
venient and desirable. Since 1884 cocaine has been generally used for 
this purpose. Shortly after its introduction it was found that it is quite 
toxic, habit-forming, and unstable in solution. It was soon obvious 
that a superior substitute was needed; but before this could be produced 
the structure of cocaine had to be determined. After the lapse of 
much time and after brilliant work on the part of a score of able chemists, 
the structure was ascertained—but it was exceedingly complex, so that 
the next problem was to find which radical or group was actually re- 
sponsible for its anesthetic action. The cocaine molecule possesses 
three rings and even though two of them are to be found in some other 
alkaloids (nicotine and conine) it was demonstrated beyond a doubt that 
the —COC,H; (benzoyl) group was responsible for the anesthetic 
effect. 

With the constitutional formula of cocaine known and the group 
responsible for the anesthetic action determined, it was then a matter of 
constructing the ideal substance. Many compounds were produced— 
eucaine, stovaine, and alypin (to name just a few)—but not one was satis- 
factory. Finally, in 1905, Einhorn in Germany produced a compound 
which he called “‘novocaine’’ (officially named procaine in this country), 
the importance of which can hardly be overemphasized. It is nearly 
ideal in that it possesses many of the advantages which cocaine 
lacks. 

It is much less toxic, it is stable in solution, it is less expensive to 
manufacture, and it does not lead to habit formation. Within a short 
time after its introduction it was generally adopted in preference to 
cocaine by the medical and dental professions throughout the civilized 
world. It was designated by the Committee on Synthetic Drugs of 
the National Research Council during the World War as one of the 
three most valuable and indispensable drugs. 

Through the use of the amyl ethyl] barbituric acids, which are syn- 
thetically prepared drugs closely resembling veronal and barbitol, de- 
veloped by H. A. Shoule and associates, it is possible for physicians to 
reduce the nausea that so often follows operations, give the patients 
greater comfort, and subject them to far less mental distress. These 
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will replace, not ether but morphine, which is used in making the patient 
ready for the operation. Unlike morphine they are not habit-forming. 


EPROSY has been known for centuries, but until lately little besides 

isolation was done toward combating the disease and even less was 
done for the leper. It was noticed that the lepers in the Far East seemed 
to obtain some relief by rubbing the wounds with chaulmoogra oil and 
sometimes taking it internally. Chaulmoogta oil can be classed with 
strychnine, quinine, morphine, and some other drugs for which there is 
no authentic record of discovery or early use, and still nothing better to 
substitute in their stead. When the oil is taken internally it not infre- 
quently causes violent intestinal disturbances, with nausea and sickness. 
After special study, late in the nineteenth century it was found best to 
inject it subcutaneously, but even here difficulties were encountered. 

In 1918, a prominent British surgeon in India saponified the oil, dis- 
solved the resulting soap in water, and injected the solution, first sub- 
cutaneously, then intramuscularly, and finally intravenously. This 
treatment far exceeded anything that had ever been used up to that 
time and even yet is employed with success in parts of India and China. 
About the same time Dr. Dean of the University of Hawaii esterified the 
oil and injected the resulting ester intramuscularly. The results proved 
quite gratifying, and this procedure is now used in the Philippines and 
Hawaii. Despite the improvements which have been made in the 
treatment of leprosy it is thought by those in authority that the progress 
has just begun and eventually there will be produced a synthetic sub- 
stance just as potent, if not more so, and less toxic than the chaulmoogra 
oil; a substance just as far superior to the present-day remedies as 
procaine is over cocaine. 

In combating hookworm—which saps the vitality of millions of 
sufferers, lowers their resistance to other infections, and destroys their 
economic power to earn a decent livelihood—chemistry has placed at the 
disposal of medicine remarkably efficient weapons. Before 1915 thymol 
was practically the only substance used but it was expensive, caused a 
burning in the stomach, left a disagreeable after-taste, and expelled only 
95% of the worms. During 1915 chenopodium was shown in Java and 
in the Orient to be exceedingly effective, to be less expensive, and con- 
siderably less unpleasant to take. Seven years later it was found that 
carbon tetrachloride was even better, and this is being used today. 

The foregoing are but a few illustrations taken from the many ap- 
plications of organic chemistry to medicine—that science which has 
made as much, if not more, use of chemistry than any other. 
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BY-PRODUCTS 








The Spirit of Science 


“It is still a little early to boast that the world at large has a scientific 
approach to its problems. Certainly the leaders of thought, as a whole, 
use the objective and inductive methods; but there is quite manifest 
too large a group of persons of opposite mental attitude to justify a belief 
that the spirit of science exercises a widespread influence. The future, 
and without doubt, the not far-distant future, will realize the full 
fruition of scientific method, and the majority of mankind will base its 
philosophic data on scientific discovery. Humanity will be guided in the 
matter of purposes by reliable information and trustworthy principles. 
Maxims and rules entangled with prejudices of historical (but of no 
other) value must yield before logical conclusions founded on fact.”’ 

In this fashion we were dogmatizing while the Barrister took his ease in 
an obese armchair and appeared to be interested in nothing more than 
the brominic pipe to which he was furnishing a forced draught. When 
we paused for breath and to allow our profundity to sink in, he stirred 
languidly. 

“Allowing the optimistic hypothesis that such an age may be es- 
tablished,”’ he began, ‘‘do you think it will be permanent? Will it not 
be susceptible to the ebb tide of degradation that seems inevitably to 
follow the flood stage of all human systems?” 

We suggested that scientific fact is a permanent addition to human 
equipment and will always be available even though scientific progress 
should be retarded in some future time. 

“Will the future of the scientific spirit not depend most upon the type 
of men who get control of things and, more important, upon the keeping 
alive of the spirit of science?” 

We inquired whether he thought the spirit of science were not here 
to stay and if it could not take care of itself. 

He laughed complacently, and we realized regretfully that we had 
furnished him the opening he awaited. 

“Every age cherishes the fallacy that things are never going to change. 
We mouth the proverb about the old order changing and in the next 
breath declare that there isn’t anything new under the sun. In the 
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heyday of Grecian philosophy, when one might roam the groves of the 
Academy with Plato, then walk through the Lyceum gardens with 
Aristotle and, as he crossed the city, join a group listening to Zeno at the 
Stoa or find a Cynic discoursing at any street corner or a Sophist lectur- 
ing under some noble’s peristyle, and all in one small city, Athens—at 
such a time could any Greek imagine that within a century all this 
intellectual vigor would be only a memory? 

“Or could a Roman citizen who witnessed the magnificence of Tra- 
jan’s triumphal procession as it wound through the marble-walled streets 
of Rome, around the stately statuary, past the superb memorials of 
ancient glories, and who thrilled to the martial picture of regular ranks of 
grim legions, recalling the far-flung dominion of the Roman Empire over 
the greater portion of the known world—could such a citizen visualize 
the possibility of seventh century Rome? 

“Or, nearer to our own times, turning to the Middle Ages, what 
Italian contemplating the artistic masterpieces of Florence, Pisa, Milan, 
Padua, Sienna, or Papal Rome could doubt that his race would in- 
definitely produce Angelos, Raphaels, Donatellos, and Cellinis? 

“Yet all these ages passed, and no attempt to reproduce them has been 
successful. What would we not give at this time for any one of a dozen 
American statesmen of 1787 to lead us out of the quicksands of modern 
political chaos?” 

We reminded him that these things were due to genius, which is no- 
toriously unreliable and not reproducible at will, whereas science de- 
pends less upon genius and is readily reproducible. 

“I’m coming to that in its proper place,’’ he said impatiently. The 
Barrister doesn’t like to be anticipated. ‘But consider this: the world’s 
great religions do not pass. Hebraism, Christianity, Moslemism, 
Buddhism not only hold their own but actually progress, and this in 
spite of determined and active opposition. There are periods of ex- 
pansion and contraction in their influence on human thinking, but taking 
it over a long period we cannot demonstrate a real degradation. 

“The reason is apparent. In religious systems the responsibility is 
personal. It cannot be delegated, at least not morally. The religious 
consciousness is born anew with each generation and however debased by 
prejudice, superstitition, or intellectual surrender, is carried forward per- 
sonally to the next. Its force is the sum of a great number of small 
units. 

“The mental power of Greece, the conquests of Rome, the genius of 
Italy, were delegated to a few. They were not the personal equipment 
of the average citizen. They were the sums of a very few great units. 
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“And it seems to follow that if future generations are to enjoy a per- 
manence of the scientific age, each individual must be actuated by the 
scientific spirit.”’ 

“Make a religion of it,’ we supplemented, trying to puncture the 
Barrister’s oracular oration. But we failed. 

“There's too much of that now,” he said, disapprovingly, “and by 
persons who know too little about science to appreciate the consequences 
of scientific religion. No, what must be prevalent to make safe the 
scientific spirit is that attitude toward human problems which leads to 
their objective consideration with intent to determine what is con- 
sistently true. It must be the attitude of the whole community and 
not merely that of a few members of any one locality. It must inspire 
the thought of the farmer and banker, of mechanic and executive, of 
ditch-digger and salesman, and most of all of the scientific worker him- 
self. 

“We must not neglect the fact that the scientific attitude is a human 
creation and not a necessary development. It was not achieved by the 
Greeks even after eight centuries of intense intellectual cultivation and 
was never even approached by the utterly practical-minded Romans. If 
our civilization should lose it, there is no guarantee that a future culture 
would recreate it. It is not without significance that the historical base 
of the scientific attitude is the philosophy of Descartes and Bacon rather 
than the practical scientific achievements of Kepler and Galileo. 

“The first condition for the survival of scientific civilization is the cul- 
tivation of the scientific habit of thought as well as its extension through- 
out the community. Unless the human race consciously and con- 
tinuously nurtures it, not only will scientific progress stop but future 
generations will lose the ability to comprehend and to apply scientific 
principles. 

“The preservation of our heritage in science will by no means require 
every man and woman to be expert in some field of scientific activity. 
That condition probably could never be realized, people being what they 
are. Nor would it be desirable. What is required is the recognition of 
a few principles and the governing of actions in accordance with those 
principles.”’ 

“A new ethics?’ we inquired, trying to look innocent. 

“Perhaps,” he said, “if you will allow ethics to be divorced from dog- 
matic theology! The past governs the future only in so far as human ig- 
norance of a process forbids human control of it. Man will never be 
master of his destiny until he understands and acts consistently with the 
forces that determine it.” 
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They Say 


“The economists have their troubles: their data become obsolete as 
soon as they become comprehensible.” —CAaRBONIUM GNITRATE 


“Criticism confounds the dogmatists, and nature is too strong for the 
skeptics.’’— PASCAL 


“It appears that physics has now reached the condition, long chronic 
in philosophy, that you choose your theory according to taste.’’—J. C. 
McKERROW 


“There can be no science without abstract principles, but there can be 
no safe and sane thinking without carefully inquiring into the form which 
they assume in application, or without inquiring whether the conditions 
assumed in the theory are realized or realizable in practise. Failure here 
has resulted in a vast amount of closet theory and academic debate, 
productive of nothing but confusion and mischief.’’—B. P. Bowne 


—The Autocratic Chemist 
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The Emulsifiable Oil Industry 


By Lloyd W. Davis 


Opportunities for chemists in 
a particular branch of the pro- 
fession. How emulsifiable oils 
are used, with an estimate as 
to the stability of the business. 


oils to be manufactured. These were practically all so-called 
sulphonated castor oils used in the dyebath by the textile industry 
to give brightness to the color of dyed yarns or fabrics. 

From this beginning there has developed a large and growing business 
in the manufacture of emulsifiable oils of almost every description. 
There are approximately twenty concerns in this country manufacturing 
oils of this type. Those which are growing or already have reached 
considerable size employ chemists not only to control their processes, 
but to carry out definite research programs. 

Predominant among these emulsifiable oils are the so-called sulpho- 
nated oils either alone or compounded with raw fatty oils, mineral oils, 
pine oil, or various solvents. Practically the only limit to the number 
of such combinations is their useful application. 

Among the other types of emulsifiable oils are included phosphated 
fatty oils, and fatty or mineral oils to which have been added emulsifying 
agents, such as soaps, mineral oil sulphonates, or synthetic emulsifiers. 

The largest class of emulsifiable oils, referred to as the sulphonated 
oils, in reality contain little, if any, sulphonic acids or salts thereof. 
Instead they consist of sulphuric acid esters of fatty acids neutralized 
with sodium, potassium, or ammonium hydroxide to form the corre- 
sponding salts. 

It is not the purpose of this article, however, to discuss theories, but 
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rather to present some idea of the expansion and stability of an industry 
as related to opportunities for interesting and useful employment for 
chemists. This can be demonstrated best, perhaps, by enumerating 
some of the applications for the products of this industry. 


Uses of Emulsifiable Oils 


Emulsifiable oils are used most extensively in the manufacture of 
textile products from silk, wool, cotton, and the artificial fibers. In the 
silk industry these oils are used in soaking prior to throwing, in degum- 
ming, in dyeing as wetting out and penetrating agents, in finishing to 
give the proper ‘‘hand,”’ luster, and so on. 

In the wool industry emulsifiable oil products are used for scouring, 
for providing proper fiber lubrication during mechanical processing, in 
fulling, and in dyeing and finishing. 

In the cotton industry they are used in the kier, in the dyebath, in the 
elimination of harshness incidental to bleaching or mercerizing, and in 
finishing. 

In the processing of artificial fibers the oils are used for providing 
lubrication of yarns prior to knitting, in the sizing of warp stocks, in 
scouring, in the dyebath, and in finishing. 

Second to the textile industry in the consumption of emulsifiable oils 
isthe leather industry. Here a large variety of sulphonated oil products 
are used in combinations with raw fatty oils, mineral oils, and other 
products in fat-liquoring, pouring, and finishing to produce desirable 
characteristics in leathers of all sorts. 

In addition to these two industries, which use the bulk of the emulsi- 
fiable oils produced, there are the metal working industry, the paper 
industry, the cosmetic industry, and many others using the balance of 
the emulsifiable oil production. 

The manufacturers of these oil products show an increasing tendency 
to produce specific products for each particular use to which they are 
applied. It is probably due to this tendency, as well as to the great 
diversity of applications for emulsifiable oil products that several manu- 
facturers have shown an increase in business during a depression period. 

Unfortunately no figures are available to show the value or volume of 
the output of this industry. However, the business is well established 
and provides an interesting field of employment for qualified chemists. 


Types of Activities Open to Chemists 


Besides the routine control and analytical work, the industry offers 
wide opportunities for research. There is a demand for more exact 
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knowledge concerning the actual composition of the emulsifiable oils, 
together with a study of the effects of the various components. Fyr- 
thermore, information regarding optimum conditions for various re. 
actions is greatly needed. 

A search for new applications for these products is constantly in 
progress. There is also a vast amount of research being carried out in 
order to develop new products to meet constantly changing demands. 

An industry which manufactures so many specialized products must 
maintain a technical service department to keep in close contact with 
consumers. Here is another opportunity for chemists who have a 
knowledge of the processes in which emulsifiable oils find application. 


Qualifications for Chemists in the Industry 


In order to be happily employed in this industry a chemist needs to be 
well grounded in inorganic and organic chemistry with particular 
reference to the chemistry of oils, fats, and waxes. He should have a 
thorough knowledge of physical and colloid chemistry. Training in 
industrial chemistry, particularly the processes and use of various 
equipment in the textile and leather industries, will be found almost 


indispensable. 

The foregoing qualifications are more or less ideal, for in these days of 
specialization few men will possess all of them. Consequently, a person 
with a thorough training in the fundamentals of chemistry, both theo- 
retical and industrial, and with specific knowledge of one industry using 
emulsifiable oils is amply equipped for a successful career in the manu- 
facture of emulsifiable oil products. 
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Mere Man’s Dilemma 
By Francis True 


ated, was cogitating on the vicissitudes of corporate employ- 
ment, when he dozed off. He dreamed that Father Time ap- 
peared to tell him he had come to lead him beyond. 

Said Mere Man, “‘Whither do we go?” 

Father Time replied, ‘“To Heaven, if St. Peter will accept you.” 

In due course, they arrived at the gates and rapped for admittance. 

Said Peter, “Who are you, what did you do on earth, and why do you 
come here?” 

Mere Man replied, “I am Mere Man. On earth I slaved for the Inde- 
pendent Industrials, Incorporated. I came to crave admittance be- 
cause Father Time suggests my time has come.” 

Said Peter, ‘Independent Industrials, Incorporated? Yes, I have had 
occasion frequently to pass on similar unfortunates. We have many of 
your former colleagues here—I think you will find congenial compan- 
ions.” 

Then said Mere Man, “Tell me, Peter, if you will, have any of the 
executives arrived? Are they steadfast in their purposes, or do they 
vacillate like the weather vane? Do they continue a policy agreed upon 
for more than a day atastretch? Do they, like the infant crying for the 
moon, clamor for that which is beyond their reach? Do they believe 
that success lies in putting over something sharp or clever? Do they 
bemoan the stupidity and inefficiency of their organization when their 
competitors succeeded in cashing in on hard work and careful planning? 

“And, Peter, have any of the sales force arrived? Are they still the 
dictators of all production, both as to quantity and kind? Are they 
always bemoaning the lack of an efficient manufacturing department to 
support them? 

“And, Peter, another question. Have the accountants come? Do 
they still figure preposterously high and impossible costs? 

“And how about the superintendents—have they arrived? Do they 
follow instructions meticulously? Do they muss up directions in the 
hope of doing something better, generally getting themselves into a 
jam? 

“Peter, have you seen any members of the mechanical department? 
What do they do here? Do they ever succeed in getting a job done 
without many changes? 


Mice MAN, an employee of Independent Industrials, Incorpor- 
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“Another group I almost forgot to ask about, Peter. How about 
the chemists? Have they arrived? Do they ever complete an investi. 
gation without being called off to correct the errors of the operators who 
have attempted to conduct private investigations on their own? 

“One more question, Peter, does the organization function through 
committees, holding many and long meetings which accomplish little? 

“And who passes on the finished products? Does that department 
function beyond its limits by telling each department how it should 
operate? And does it exploit itself by advertising how inexpensively 
it could do the work others are doing?” 

“Last but not least, Peter, is everybody trying to stand in the lime- 
light by discrediting the accomplishments of others?” 

Then Peter said, “‘Alas, Mere Man, even in Heaven we have all these 
conditions as you describe them. But come in.” 

Mere Man replied, ‘““Thank you, Peter, for your indulgence. Good- 
by.”” And Mere Man started downward toward a distant reddish glow 
which indicated that some brimstone vapors had been heated until they 
were luminous. 








OUR AUTHORS 








The Technical Service Committee 


Howard Stoertz, F.A.I.C. (Pennsylvania 16) is a chemistry pro- 
fessor with a background of wide experience in industry and in the 
chemical warfare service. He is now at Osteopathy, where he spends 
his spare time doing research or abstracting German journals for 
Chemical Abstracts. 

Fond of outdoor sports, Mr. Stoertz plays tennis, also likes camping 
and canoeing—but for themselves and not as an adjunct of fishing and 
hunting, which he dislikes. Other hobbies are chess and philosophy 
He is a member of the Franklin Institute. 


Plan for the Unemployed 


Frank G. Breyer, F.A.I.C., a member of the firm of Singmaster and 
Breyer, is a consultant specializing on metals and mining. He also 
takes a keen interest in the economic status of the profession, and as 
chairman and guiding spirit of the Committee on Unemployment 
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and Relief has done much to relieve distressed chemists in the metro- 

politan area and to lay the groundwork for future economic planning 
A newly-elected councilor of the Institute, Mr. Breyer can con- 

tribute expert information about the problems chemists must meet. 


International Chemical Expert 


Charles Cuthbert Concannon, F.A.I.C. (Harvard ’11), is chief of 
the chemical division of the Bureau of Foreign and Domestic Com- 
merce, a position which necessitates much travel to trade conventions 
and to conferences with chemical executives—when he is not in Wash- 
ington directing the chemical activities of the Bureau. 

Of distinguished appearance, pleasant personally, Mr. Concannon 
is in great demand as a speaker, lecturer, dinner guest. He is widely 
known as a writer on the economics and commercial development of 
chemical industry. 

Mr. Concannon is interested in golf and horses, includes among his 
clubs the Arts, Racquet, Riding and Hunt, Congressional Country 
(Washington), Harvard, Chemists’ (New York), Authors’ (London). 


Instruments for the Chemist 


W. N. Greer was graduated from Kalamazoo College and con- 
tinued his studies at Clark University. He was an instructor at the 
University of Maine before he became research engineer of the Leeds 
and Northrup Company. He is a member of the American Electro- 
chemical Society, American Water Works, TAPPI. 


Chemist in the Non-ferrous Field 


H. F. Bradley, F.A.I.C., received his training in metallurgical 
chemistry at Yale, where he received a Ph.B. in 1910. After an 
additional year of study at the University of California, he spent 
four years of hard practical work at the lead smelter of the American 
Smelting and Refining Company at Murray, Utah. 

Since 1916 Mr. Bradley has been chief chemist of the Park Utah 
Consolidated Mines Company. The first six of these years he spent 
learning the ropes at the company’s electrolytic zinc plant. 

For recreation Mr. Bradley likes taking his wife and four children 
on picnics. He also likes fishing, but prefers to let someone else eat his 
catch. 
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Committee on Unemployment 


M. R. Bhagwat (Bombay ’20) continued his studies at Columbia, 
where he specialized in organic chemistry and also won the Engineer. 
ing Alumni prize for the best study of corporation structure and 
finance. He has had industrial experience with National Aniline, 
Combustion Utilities, Doherty, on such widely separated subjects as 
food, organic chlorides, coal tar, petroleum, paper, plastics. His work 
has consisted of research, process development, and plant operation 
A hard worker for the Committee on Unemployment, he is now in 
charge of the Committee’s office at 300 Madison Avenue. 

Colleagues describe Mr. Bhagwat as active and tireless, with an 
alert mind and a persevering, thorough approach to problems. He 
plays golf, also likes to write, and to take or draw pictures. 


Little Biographer 


Earl P. Stevenson (Wesleyan '16) continued 

his studies at Massachusetts Tech and then 

entered the research department of Arthur B. 

Little, Inc. He became director of research, 

and in 1923 was made vice-president of the 
company. 

Keen, acutely perceptive, Mr. Stevenson is 

skillful in repartee and owes his success to a 

combination of technical and sales ability- 

though like most sound scientists he greatly 

dislikes the frequent sales adjunct, ballyhoo 

Mr. Stevenson is a member of the American 

Chemical Society and of the American Institute of Chemical Engi- 
neers. His hobby is astronomy. 


Value of Industrial Research 


F. Peter Dengler has been in industrial research for twenty-five 
years, a field he entered as the result of early newspaper and advertis- 
ing training, combined with an education as a chemist and engineer 
He writes and speaks on subjects of timely interest to which his work 
as an advising research chemist is related. 

Mr. Dengler gets relaxation from his clipping department and from 
long walks in the woods near his home, which is located on the high 
banks of an inland lake in Michigan. 
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Experiment at Buffalo 


Howard William Post (Syracuse ’19) did graduate work at Princeton 
and also at Johns Hopkins, where he received his Ph.D. in 1927. 
He is now assistant professor of organic chemistry at Buffalo and also 
serves as consultant for manufacturers of organic chemicals, particu- 
larly dye intermediates. His current research deals with electronic 
applications in organic chemistry. 

He is a member of Sigma Xi and a Fellow of the Institute. 


Industrial Research Director 


G. E. Hopkins studied at M.I.T. and after graduation entered 
consulting practice with R. G. Knowland in Boston. He went with 
Mr. Knowland to Bigelow-Sanford and became technical director of 
the company, with headquarters at the Thompsonville plant. 

Mr. Hopkins’ hobbies are riding and sailing. 


Chemistry and Medicine 


Kirby E. Jackson, F.A.I.C., took his bachelor’s and master’s 
degrees at Vanderbilt, went to the University of Washington for his 
Ph.D. After experience in teaching chemistry at Athens College and 
at the College of the Pacific, he is now back at Vanderbilt doing 
research in organic chemistry. 

Doctor Jackson’s favorite pastime is mountain climbing. 


Opportunities for Chemists 


Lioyd W. Davis, F.A.I.C., an aviator during the war, came back to 
study chemistry at Brown. After two years’ research on pigments 
with du Pont, he took charge of research for the National Oil Products 
Company and is now in the technical service department (emulsifiable 
oils, vitamin D concentrate, fortified cod liver oil, water insoluble 
metallic soaps). 

Alert, perceptive, patient, Mr. Davis likes reading, tennis, bridge, 


photography. 
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BOOK REVIEW 








A Bubble That Broke the World. By Garet Garrett. Litile, 
Brown, and Company. $1.00. 


Mr. Garrett’s collected articles, already familiar to readers of the 
Saturday Evening Post and of Other People’s Money, analyze the 
American loans to Europe and go into the whole question of finance— 
not only international banking but also the financial-primer sort of 
information that everyone ought to have but so few people do have. 

After the war there was a reaction from the wartime propaganda 
against Germany—a period when people, remembering the things 
they had believed during the war, went just as ridiculously far to the 
other extreme. There was an orgy of whitewashing Germany, a 
period when every bright young liberal thinker had to believe (as a 
Saturday Evening Post writer said at the time) that ““Germany was the 
only innocent nation in the war.”” Punch apologized for the cartoon 
of the cadaver-reclaiming plant, Prussian officers grew wings, and those 
who had believed that Hindenburg cut off a little baby’s finger with his 
pocketknife now felt very kindly to poor, down-trodden old Germany. 

Mr. Garrett’s book points out how shrewdly Germany chose this 
moment to build up her private debt to the point where she could de- 
mand further American loans to save her from bankruptcy—and how 
with each succeeding billion of American money spent to save Germany 
(at a time when Germans were sending their own money out of the 
country as fast as they could) German political leaders no longer even 
bothered to apologize for the fact that 


(a) Germany had spent her borrowed credits foolishly, extrava- 
gantly, and not at all like a nation trying to be solvent. 

(6) German propagandists were busy getting the German people 
into a frame of mind where each succeeding agreement would have to 
be repudiated. 


Mr. Garrett discusses all the European debts; but there is nothing 
particularly new to say about the international ethics of the nation 
that fought the Opium War and the Boer War, nor is it surprising to 
find that France, after hundreds of years of fighting first with the shop 
keepers of England and then with the industrialists of Germany, has 
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developed into a nation insistent on security and able to take care of 


herself at the conference-table. 

We disagree a little with the editing of the Post articles. Mr. 
Garrett might have omitted some of the less significant mathematics 
(his figure of the cubes and squares is an unnecessarily complicated 
illustration of the Ponzi technique); and we regret some of his ex- 
cisions. Asa chemist, we were interested in the Post’s statement that 
the United States government had to warn American bankers against 
foreign chemical enterprises which were trying to ruin American chemi- 
cal industries necessary to the national defense. 

Perhaps the book’s greatest value, however, is as a permanent record 
of the bad faith of Germany and the incompetence of bankers. Maga- 
zine articles and reports of Senate investigations disappear too easily 
from the public mind. 

Since the book was published, Lausanne has verified the theory that 
Germany is on the verge of catastrophe because it is to her advantage to 
be so. Once freed of reparations, Germany was to become stable. 
World prosperity would revive, the Golden Age would return. 
Actually, there have been bloody riots in the Reich, and martial law 
in Prussia. Germany daily makes it more apparent that she has 
her way with her creditors not because anyone trusts her but because 
of the menace of 60 million people who are willing followers and who 
have unscrupulous leaders. 

With world peace as far away as ever, even with the cessation of 
reparations, and with Germany’s duplicity so clearly outlined for us by 
Mr. Garrett, we can only wonder whether the Treaty of Versailles 
was too harsh or too lenient. If Germany had been broken up as a 
nation, destroyed instead of being merely irritated, might the world be 
happier today? We think enviously of the world peace and prosperity 
(even in the conquered countries) that followed the destroying armies 
of Genghis Khan. 

E. L. G. 
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National Council 


The ninety-second meeting of the 
council of The American Institute of 
Chemists was held at The Chemists’ 
Club, 52 East 4lst Street, New York, 
N. Y., on Thursday, June 9, 1932. Presi- 
dent Henry G. Knight presided. 

The following councilors and officers 
were present: 

Messrs. Arnstein, Breithut, Brooks, 
Crossley, Jackson, Kenney, Moody, 
Morgan, Neiman, Sachs, Taggart, and 
Zons. Mr. Edward L. Gordy, editor of 
Tue CHEMIST, was also present. 

The minutes of the previous meeting 
were read and approved. 

The Treasurer presented his report, 
which was accepted and filed. 

A Ways and Means Committee, con- 
sisting of Dr. Breithut, Dr. Knight, and 
Mr. Neiman, was appointed to consider 
means for advancing the interests of the 
Institute during the next season. 


There was also appointed a Finance 
and Budget Committee, consisting of 
Mr. Neiman, Mr. Sachs, Dr. Zons, and 
Dr. Morgan, to prepare a budget for the 
approval of the Council. The Com- 
mittee was further authorized by the 
Council to approve bills for payment 
within the provisions of such budget. 

It was Resolved, That reprints from 
Tue CHEMIST may be sent out as a re- 
print in plain envelope, without the 
name of the sender, and not accompanied 
by advertising matter, credit being given 
to THe CHEMIST. 

The President announced that it was 
in order to fill the vacancy on the Council 
caused by his election to the presidency, 
and the following nominations were 
made: Mr. Frank G. Breyer, Miss 
Florence E. Wall. Mr. Breyer was 
elected. The following Committees were 
elected: 
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Committee on Professional Education: 
M. L. Crossley, Chairman 
H. R. Moody 
Neil E. Gordon 


Committee on Ethics: 

W. T. Taggart, Chairman 

H. T. Herrick 

(With a suggestion that a third mem- 
ber be appointed by Dr. Taggart from 
the Pennsylvania Chapter.) 


Committee on Qualifications: 

H. S. Neiman, Chairman 

F. W. Zons 

W. L. Prager 

J. W. H. Randall 

The President appointed the following 
Committees: 


Committee on Civil Service: 
H. S. Neiman, Chairman 
D. F. J. Lynch 
Frederick Kenney 


Committee on Legislation: 

Lloyd Van Doren, Chairman 

(With a request that he appoint other 
members to this committee.) 


Committee on Membership: 

D. D. Jackson, Chairman 

(With a suggestion that he appoint 
other members to this Committee.) 


Committee on Constitutional Revision: 
Lloyd Van Doren, Chairman 
A. E. Hill 
K. M. Herstein 
William Stericker 
James F. Couch 


July, 1932 


Central Committee: (to cooperate with the 
Committee on Unemployment): 

Frank G. Breyer 

W. J. Baéza 

Upon motion made and seconded, 
$200 was appropriated for the develop- 
ment of THe CHEMIST, such amount to 
be exclusive of the budget. 

The Treasurer was authorized to pay 
all bills approved by the President and 
Secretary, until the budget is adopted. 

The Editor was instructed to copyright 
Tue CHEMIST. 

A letter from the Exposition of Chemi- 
cal Industries, suggesting that the Insti- 
tute appoint a representative to the plan- 
ning committee for the students’ course 
in chemistry and chemical engineering in 
the forthcoming exposition, was referred 
to the Committee on Education, and Dr. 
Crossley was appointed a representative 
of the Institute. 

The Secretary reported that he had re- 
ceived a letter from the Assistant Com- 
missioner of Immigration, New York 
District, to the effect that an investiga- 
tion had indicated that there was no 
violation of the contract labor provisions 
of the immigration law in connection with 
the admission into the United States of 
certain German chemists; which subject 
had been previously submitted to the 
U. S. Department of Labor. 

The Secretary presented a letter from 
Dr. Charles H. Herty expressing his deep 
appreciation of the award of the Institute 
medal. 

Adjournment was taken subject to the 
call of the President. 

Howarp S. Neman, Secretary 


Pennsylvania Chapter 


A meeting of the Executive Committee 
of the Pennsylvania Chapter was held at 
the Engineers’ Club, in June 24, 1932. 

Among the invited guests who spoke 
on the unemployment problems con- 
fronting technical men in our district 


were, Mr. Chas. E. Billin, Secretary of 
the Engineers’ Club, Mr. Neustadt, Di- 
rector of the State Employment Com- 
mission, Mr. Ocker of the same depart- 
ment who is personally assisting the 
Technical Service Committee, Mr. Borie, 
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Managing Director of the Philadelphia 
Technical Service Committee, Mr. Ger- 
ges, Chairman of the Employment Com- 
the Philadelphia Section, 


mittee of 


American Chemical Society, and Dr. Carl 
Haner, Chairman Philadelphia Section, 


A.C. 5S. 


At the conclusion of the meeting, the 


Chairman offered the following resolu- 
tion: 

Knowing the inadequate 
nature of private employment agencies 
so far as technical men are concerned, 
we, of the Pennsylvania Chapter, Ameri- 
can Institute of Chemists, have asso- 
ciated ourselves with the Philadelphia 
Technical Service Committee, so as to 
have representation in the employment 
problems of technical men and especially 
for the chemist and chemical engineer, 


woefully 


and 

WHEREAS, this is a function in which 
the American Institute of Chemists 
should be active, and 

WHEREAS, have found that the 
Technical Service Committee and the 


we 
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organization of men who have so eff. 
ciently developed this service in cop- 
junction with the State Employment 
Commission, and under the sponsorship 
of the Engineers’ Club and with the assis. 
tance of the various organizations asso- 
ciated, have produced a well-ordered em- 
ployment service for technical men of 
this district, and 

WHEREAS, permanency of such an or- 
ganization for the State of Pennsylvania 
is a highly desirable thing, 

Be It Resolved by the Executive Com- 
mittee of the American Institute of 
Chemists, Pennsylvania Chapter, that 
we favor that steps be taken to produce 
a permanent organization of this service 
for technical men to function closely 
along the lines developed, as sponsored 
by the Engineers’ Club of Philadelphia, 
and in conjunction with the State Em- 
ployment Commission aid. 

The above resolution was unanimously 
approved by visitors as well as by our 
Executive Committee. 

BENJAMIN Levitt, Secretary 


New Members 


The following members were elected 
at a meeting of the National Council 
held on June 9th. 

FELLOWS 
LAWRENCE W. Bass, Acting Director of 

Research, The Borden Company, 350 

Madison Avenue, New York, N. Y. 
Harry Bennett, Chief Chemist, Glyco 


Products Co., Inc., 33—35th Street, 
Brooklyn, N. Y. 

ALAN PorTER LEE, Chemical Engineer, 
123 Liberty Street, New York, N. Y. 

JUNIOR 

Leo Horwitz, Production Manager, 
Felton Chemical Co., Inc., 599 John- 
son Avenue, Brooklyn, N. Y. 


Applications for Membership 


The following new applications for membership have been received: 


FELLOW 
WitiiaM ALvan SmitH, Manager Gaso- 
line and Oil Depts., Larkin Company, 
Inc., 680 Seneca Street, Buffalo, N. Y. 


ASSOCIATE 


MARGUERITE M. Scumipt, Graduate 
Student, Johns Hopkins University, 
Baltimore, Md. 
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NEWS 








William W. Winship, F.A.I.C., has 
been elected chairman of the New York 
Section of the Electrochemical Society. 


H. T. Herrick, F.A.I.C., of the Bur- 
eau of Chemistry and Soils, spoke at the 
Polytechnic Institute of Brooklyn on 
“Industrial Fermentation by Molds.” 


Brazilian Chemical 
Organization 


The Society of Chemists of Rio de 
Janeiro, established by a governmental 
decree some six months ago, has recently 
displayed interest in obtaining foreign 
contacts. It already has over 100 in- 
dustrial chemists among its members. 
It holds semi-monthly meetings for the 
reading of technical papers and publishes 
a journal, Revista de Chemica Industrial. 
It also maintains a library and a per- 
manent committee to assist importers in 
matters of tariff classification of incoming 
goods and in similar matters. 


New Steel Flooring 


According to a research report pub- 
lished recently by J. H. Young, extensive 
scientific investigation carried out co- 
operatively by Mellon Institute of In- 
dustrial Research and the H. H. Robert- 
son Company of Pittsburgh has created 
a new steel floor slab which is said to 
provide maximum load carrying ef- 
ficiency. High strength factors, com- 
bined with a relatively low weight per 
square foot make possible savings in 
building construction. At the same time 
ducts are provided for electrical lines, 
thus affording great electrical flexibility 
and preventing obsolescence. 
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Laboratory Director 


The appointment of Dr. Hiram S. 
Lukens, Professor of Chemistry, to the 
Directorship of the John Harrison Labo- 
ratory of Chemistry, has 
nounced by the University of Pennsyl- 
vania, to take effect July 1, 1934. 

Dr. Lukens is a councilor of the 
American Chemical Society, and has 
a member of the executive 


been an- 


served as 


board and as chairman of the Philadel- 
phia Section. He has published numer- 
ous papers in the feld of inorganic and 
electrochemistry. He is past-chairman 
of the Electrodeposition Division of the 
Electrochemical Society and secretary of 
the Philadelphia Section. Dr. Lukens is 
a member of the American Institute of 
Chemical Engineers; Fellow of the 
American Institute of Chemists, and past- 
chairman of the Philadelphia Chapter; 


a 


and an honorary member of the Electro- 
platers Association. 


Professor Gillett of the University of 
Liege, is visiting this country on an In- 
ternational Fellowship, and is at present 
a guest of the University of Chicago. 





The CHEMIST 
Five-Day Week 


Almost all the leading chemical manu- 
facturers of the United States will be 
operating on a five-day week basis by 
July first. The latest addition to the list 
is the Monsanto subsidiary of the Merri- 
mac Chemical Works, which will go on a 
five-day week on that date. 


Chemical Bacteria 


By substituting bacteria for chemicals 
and by adding small quantities of city 
waste to farm waste products, chemists 
of the U. S. Department of Agriculture 
hope to produce building board fiber and 
fuel and lighting gas by a process which 
will be commercially feasible. 

This hope is based on preliminary work 


Henry G. KNIGHT 


at the new farm waste laboratory which 
has been established at the Iowa State 
College at Ames, Iowa. 

Utilization of controlled bacterial 
activity offers a promising way of attack- 
ing the farm waste problem and one that 
may make production of fiber board and 
fuel from farm wastes commercially 
profitable. Farm wastes such as corn 
cobs and stalks, straw, and cereal hulls 
are high in carbohydrates but contain 
almost no protein. It is the addition of 
nitrogenous city wastes which intensifies 
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bacterial activity, produces a large yol- 
ume of fuel gas, and releases the fiber, 
leaving it available for board making. 
Dr. Henry G. Knight, chief, and Dr. 
W. W. Skinner, assistant chief of the 
Bureau of Chemistry and Soils, returned 
recently from Ames, where they attended 
a conference of the advisory council on 
the work of the factory-scale laboratory. 


Joint Meeting 


A joint meeting of the New York sec. 
tions of the various chemical societies, 
with the American Chemical Society in 
charge, was held on June 3rd in the Mc- 
Graw-Hill Building. An inspection trip 
through the building was followed by 
dinner in the McGraw-Hill dining room. 

The speakers of the evening were 
Harold Hotelling, Professor of Economics 
at Columbia, who spoke on “Research 
and Obsolescence—Profit and Loss,” and 
Broderick Haskell, Jr., of the Guaranty 
Company of New York, who spoke on 
“A Banker’s Attitude toward Indus- 
trial Research.” 


Reduced Price 
The regular evening dinner of The 
Chemists’ Club has been reduced from 
$1.50 to $1.25 without reducing the 
quality made famous by the Club’s chef, 
who has occupied his present position 
for twenty-one years. 


Robert S. Perry, F.A.I.C., died at his 
home in Georgia on July 13, 1932. 

Mr. Perry had been a member of the 
Institute since 1928. He was graduated 
from Lehigh in 1888; and he had been 
president of the National Bauxite Com- 
pany, the Georgia-Louisiana Corpora- 
tion, and of several other chemical com- 
panies. He was the author of numerous 
chemical patents and publications. 
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The Chemists’ Club Golf 


The first of The Chemists’ Club golf 
tournaments for the President’s Cup was 
held at the Rye Country Club, Rye, 
N. ¥., on June 30th, with fifty-three 





FREDERICK KENNEY 


members competing. Rye, a fairly long 
course but not severely trapped, pro- 
vided interesting golf without penalizing 
too harshly those who had never played 
it before. 

Frederick Kenney, F.A.I.C., scored an 
$4 to take the low gross prize; and D. P. 
Morgan, Jr., treasurer of the A.I.C., was 
funner-up with an 89. Kenney and 
Morgan, who happened to be in the same 
foursome, were both hitting long drives 
and played a close match. Morgan 
threatened to take the lead when he 
scored a two on the fourteenth hole and 
then hit a fine iron shot to the next green 
after slicing his drive; but his putt for 
another birdie bounced out of the cup, 
and he took two more putts for a five. 
Kenney, meanwhile, had been playing his 
short approaches close to the pin; and 
he practically clinched the tournament 
by running down a long putt for a birdie 
on the seventeenth. 

Low net honors were won by Elon H. 
Hooker, president of the Hooker Electro- 
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chemical Company, who played accurate 
golf to score 90-20—70. H. B. Bishop, 
president of the Sterling Products Com- 
pany, was second with 111-40—71. The 
kickers’ handicap was won by Edward L. 
Gordy, editor of THe CHemist, with 
Frank G. Breyer, F.A.I.C., second. 

A consistent prize-winner who sur- 
prised by failing to place was Ralph 
Dorland. Playing under the critical eye 
of John Chew, Dorland had trouble with 
his short putts. Chew himself won the 
booby prize, by default, when Lewis 
Marks withdrew from the competition 
for high score. 

President George C. Lewis acted as 
toastmaster at the dinner, which was at- 
tended by some of the non-golfing mem- 
bers. After speeches by H. O. Chute, 
Lewis Marks, Elon H. Hooker, and 
Harry Mabey, and a speech entirely in 
French by J. F. X. Harold, F.A.I.C., 
the prizes were presented by R. J. 
Quinn, chairman of the tournament. 

Chairman Howard Farkas, of the en- 











ELon H. Hooker 


tertainment committee, announced that 
the fall tournament will be held some- 
time after Labor Day, probably at 
Baltusrol or one of the other North Jer- 
sey courses. 
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| MACMICHAEL VISCOSIMETER 


For Accurate Viscosity Tests 


Used in the testing of varnishes, oils, greases, inks, liquid dyes 
and paints, asphalts and roofing materials, chocolate, rubber and 
sugar solutions as well as other products. For details of use with 
insulating varnishes, see 1931 A.S.T.M. Tentative Standards, pages 
623 to 630. 
ADVANTAGES 
Quick and accurate results—Easily cleaned—Portable—Durable— 
No technical experience required. In ordering, 
give details of electric current. 


WRITE FOR DESCRIPTIVE BULLETINS 


EIMER & AMEND 


Est. 1851 Inc. 1897 
Headquarters for Laboratory Apparatus and Chemical Reagents 


We have no agents. To be sure of E. & A. material order direct 


Third Ave., 18th to 19th Street New York, N. Y. 











PROFITABLE INVESTMENT 


The CHEMIST presents constructive ideas on present- 
day industrial, economic, and professional problems. 


If you are interested in chemistry, why wouldn’t it be 
a good idea to send us two dollars and receive The 
CHEMIST every month? 


The CHEMIST 
233 Broadway 
New York, N. Y. 


I am enclosing $2.00 for one year’s subscription. 














